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GARDENMASTER 


Make no mistake about it .. . the GARDENMASTER is 4 
not ‘‘just another of those mechanised cultivators.” It is 
a new machine designed for the widest possible market. 
Size, performance, weight and, above all, price, are suited 
to interest the private gardener, yet its performance 

and versatility give it a specialist appeal as well. Itisalso 
a machine for horticulturists, smallholders, municipal 
authorities—in fact for everyone who needs to dig toa 
full spade depth, hoe, weed or prepare a fine seed bed 
...and do all these things in the minimum time 

with the minimum of effort. But the best way 

to see why we have such tremendous faith in this 
product is to send for our free illustrated leaflet. 
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THE GARDENMASTER DETAILS 


The full horse power of its J.A.P. engine puts all its vigour 
into the power head, without clutch or gearbox. Tines, 
hoes, weeder, hedge-trimmer, grass cutter are all 
attached by simple turn screws: there are no spanners 
—only the simplicity of careful modern construction. 
The Gardenmaster is tough yet it’s incredibly 
light (only 32.6 kg.) and manoeuvrable. The long 
forward arm not only gets right up to walls, 
obstructions, tree or shrub stems, but swivels 
through 90 degrees or 180 degrees for 

forward, reverse, or horizontal 
movement. What more 

could it do? 

From many countries overseas we 
would like to hear from importers/ 
distributors with the knowledge 
and organisation adequate to 
represent the Gardenmaster. 
Would you like to be among 
them? If so, when writing 

to us, please give details of 
your existing representations. 
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Manufactured and Exported Solely by 


Lendmasler LTD 


Export Dept. 12-15 Dartmouth Street, 
London, S.W.1. 
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GARDENMASTER SALES CAMPAIGNS WILL BE WELL SUPPORTED BY LOCAL ADVERTISING, POSTERS, SHOWCARDS, LEAFLETS, ADVERTISING BLOCKS ETC. 
s 
A Member of the Firth Cleveland Group 
cracls 
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The front cover illustration depicts hand weeding 
in sugar cane in Mauritius. 
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a well-tested and efficient sugar cane selective 
weedkiller. 


The Mechanical Harvesting of Tea Leaf— 
C. R. Harler... _ ane aa a» Soe 
High Quality Groundnuts for Direct Consump- 


tion: 1—P. A. Oram, M.A.,  DIP.AGRIC. 
(CANTAB.) wiih ae BNE re - ae 











A publication of the Leonard Hill Technical Group. ENGLAND: Stratford House, 9 Eden Street, London, N.W.1 (Euston 5911); U.S.A. 
92 Lorraine Avenue, Upper Montclair, New Jersey; 3 Villa Drive N.E., Atlanta, Georgia; 6363 Wilshire Boulevard, Los Angeles 48, 
California. BELGIUM: 171 Avenue des Croix du Feu, Brussels. ITALY : Piazza Degli Affari 4, Milan; Via Filippo Turati 3, (Palazzo 
Giardino), Milan. SwitZeRLAND: Luzernstr., Kussnacht a.R. HOLLAND: Central Bureau Voor Verkoopontwikkeling, Amsterdam. 
GERMANY : Auf der Reide 20a, Dusseldorf-Unterrath; Friedrich-Ebert Str. 6, Frankfurt-am-Main. 


To kill pests : 
is to grow more food 









—to feed more mouths 


Every green spike pushing up out of the ground is threatened by one or more 
cnemies. Weed, insect, fungus are waiting to kill or stunt it. 


Controlling these pests : helping crops of every kind, in every country, 
sow to full yield: this is our business. 


Pest by pest, crop by crop, we are developing the spray chemicals for the 
0b. This is no quick matter of mixing chemicals in a vat: but a slow, 
minutely careful business of exploring the fundamentals of plant 

chemistry and insect physiology. Years of work at Chesterford Park 
Research Station precede the development of a single new product. 

Years of testing in the field follow development. So, gradually -- pest thlodds Y 
*Y Pest, crop by crop — agriculture is defeating its enemies. Vea j 


For information on an 'y pest in any part of the world and how best to control it, write 
10 Fi . : : . 
) Fisons Pest C ontrol Ltd., Overseas Dept., Fison House, 95 Wigmore St., W.1. 


FISONS PEST CONTROL 


It’s Fisons for good farming — everywhere 
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A ‘PLANT PROTECTION’ PRODUCT © 
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Xe R A L 7) The beaker on the left contains water only. 
After one second a piece of wool placed on J 
the surface is still floating—and will float | 
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For remarkable results with chemical sprays | = 
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use ‘AGRAL’' 90 as the wetting agent Min 
Nati 
of w 
Tests show that ‘AGRAL’ 90 is the most efficient wetting TESTS WITH ‘AGRAL’ IN JAMAICA incre 
agent now on the market for use with fungicides and insect- Trials in Jamaica with ‘Agral ’ LN show that it greatly improv S€r10 
icides. ‘AGRAL’ 90 quickly breaks down surface tension the control of banana leaf spot (Cercospora musae) ' TI 
d sticks he nl ‘ — ‘Perenox’. The fungicide was applied high volume and plas! at 7 
and sticks to the plant, overcoming the oiliness of the were sprayed to ‘run off’. The table below shows the effec [18 
leaves. It spreads well and carries the chemical over the iveness of this treatment. tax ¢ 
widest possible area. Mean number of spots per led about 
‘ ‘ . ‘ Treatment *Perenox'’ in spray fluid 6o 
‘AGRAL’ 90 is an improved and more concentrated form April 26th May 20ch 390 n 
7 ; ee tea 
of ‘Agral’ LN, proved in use all over the world with high ; 
ee ; at : ‘PERENOX’ 0.25 12 109 purc 
volume fungicidal, insecticidal and weedkiller sprays. Only : 
. . ane ‘PERENOX’ simple 
one third the volume of ‘AGRAL’ 90 will achieve the same ‘AGRAL’ LN 0.25 + 0.5 ” for Ce 
: : ge : 15 cc./100 litres a 
results. It is particularly effective on crops which have very (2.5 fl. oz./ 100 Imp. gals.) Yet, 
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waxy leaves, such as cabbage, onion, citrus fruits and Spray dates : 9th March, 30th March, 20th April. f r 
anon: ” ‘ncreacec » hi ia Rat , , ied or W 
banana. It greatly increases the biological efficiency and ‘Agral ’ LN has also been used successfully for the com! Sates 
penetration of the chemical. ‘AGRAL’ 90 is compatible of potato blight with * Perenox’, the control of apple mis" neglect 
: . . . ith *§ sul’, < ith sodi itrate and sodium ars)” : 
with most sprays normally used for crop protection. It is (i ns +i aS ae SD NS ee What | 
d weedkillers. 
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not dangerous to the operator and can safely be stored in The same remarkable results would have been achieve te 
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tinplate, mild steel, glass or earthenware. 
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using ‘AGRAL’ 90 at one third the volume. aa 

Formulating new spray chemicals is only part of the - Institut 
Protection service to farmers and growers. Continuovs : expecte 
search on fungicides, insecticides and weedkillers 'S bess Ther, 
carried out at the Fernhurst Research Station, backed >? ; becomi 
immense resources of the parent company, | mperial Chem 
Industries Limited. 
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Editorial 


Killing the goose that lays 
the golden eggs 


HE suggestion recently made by the Food 

Minister of Ceylon, that the Government should 
nationalise the 260,000 acres of tea belonging to foreign 
individuals at a rate of compensation of £65 to £70 
per acre, calls for serious challenge. Good tea estates 
are worth perhaps £400 per acre, but the low figure 
suggested is considered equitable by the Minister 
because the present owners, he states, acquired the 
land cheaply before it was developed. As a matter of 
fact, the planters went into the mountainous wilderness 
which was unoccupied by the natives of the Island, 
and made a new industry with Tamil labour recruited 
in South India, because the Ceylonese themselves are 
unsuited to the routine of estate work in the cold 
climate of the hills. The enhanced value of the land 
was created by the tea planters. 

The Ceylon tea industry began about 1875 and most 
of the tea was planted by 1900. ‘Thus the present 
stand is mainly over 60 years old and due for replanting. 
It is reckoned that if the old tea is uprooted, the soil 
rested and renovated for two years and then replanted 
with selected clonal material, the cost will be about 
{400 per acre. Thus the Corporation, which the 
Minister suggests should handle the industry after 
nationalisation, would have in hand a total expenditure 
of well over {100 million in the next few years if the 
increasingly pressing problem of replanting were 
seriously tackled. 

The cost of taking over the foreign-owned properties 

at{70 per acre, which is suggested, would be a mere 
{18 million, which it is proposed to raise by an export 
tax on tea of 1d. per lb. This levy would produce 
about £14 million per annum on an export figure of 
360 million Ib. of tea. Thus, presumably, the foreign 
‘a consumer would in about 12 years pay for the 
purchase of the foreign estates. It all sounds so 
simple, so straightforward and so highly profitable 
for Ceylon. 
Yet, successful co-operation in an agricultural 
industry is only possible in exceptional circumstances, 
for what is everybody’s business is nobody’s business. 
Serious deterioration of the Ceylon tea estates through 
neglect and mismanagement would be _ inevitable. 
What happens in Ceylon when a small-holder takes 
er tea has previously been discussed in WorLD 
Ckops and by the Director of the Tea Research 
Institute of Ceylon. Something similar may be 
‘xpected under nationalisation. 

There is another aspect to the problem which is 

oming daily more apparent. We live on an over- 
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crowded planet, with a rocketing population heading for 
starvation. No person, no country has a right to let 
land deteriorate or to work it inefficiently. Asia and 
Africa have received the full benefit of Western 
techniques both in science and in agriculture for the 
past century, and there should now be some return 
in the way of tropical produce. Ceylon could, in due 
course, double its export of tea from the present 
planted area and the rest of the world may justly expect 
enhanced quantities of the commodity. The present 
threat, if carried to a conclusion, would markedly 
reduce exports. 

These views may be ahead of the times, but a hungry 
world will soon awake to the fact that food is more 
important than the realisation of national aspirations. 

Fortunately for Ceylon and for the world the Prime 
Minister, Mr. S. W. R. D. Bandaranaike has stated 
that it is not the Government’s intention to take any 
precipitate action and as it is now known that the more 
responsible Ministers are opposed to the proposal, 
it is unlikely that any more will be heard of it. 


Lest we forget 
orn was formerly self-sufficient in food, 


yet it is estimated now that in the 18 months from 
January 1956 to June 1957, Pakistan will have had to 
import no less than 1,500,000 tons of rice and wheat, 
much of which has been paid for by increased American 
aid. During the year 1956, aid to Pakistan under 
various programmes amounted to no less than {59 
million. Other aid has come from World Bank loans 
and also from Canada and Australia under the Colombo 
Plan, as well as British credits and loans. 

Meanwhile, according to Mr. John Bell, Director of 
the International Co-operation Administration ‘ land 
is being wasted, outmoded agricultural practices are 
being applied, and if this continues at the present rate, 
the valley of the Indus will be a desert in less than half 
a century’. He pointed out that through increasing 
salinity, water-logging and erosion, Pakistan was losing 
a million acres of irrigated land and 12 thousand acres 
of non-irrigated land yearly. 

This is attributed to the lack of a comprehensive 
Government plan with a sense of urgency to tackle 
these problems and foreign aid was being frittered 
away. 

While this may partly be due to the serious political 
issues which are occupying the minds of the leaders of 
the nation, it is also considered that the conservatism 
of the people is largely responsible—many still believe 
that chemical fertilisers will destroy their land. In 
addition, there have been difficulties in settling the new 
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lands, which have been made available by the vast 
irrigation project in which huge sums have been 
invested. 

We learn that natural gas resources have been tapped 
and the industrialisation programme has been relatively 
successful, but of what avail is this if there is not 
enough food for the workers in such industries. 

The moral of all this is that the advancement of 
under-developed countries is not merely a matter of 
money, or material aid, or simply ‘ know-how’. 
There is no easy way; there are no short cuts; it 
requires leadership of a high order and years of patient 
endeavour, a complete understanding of the people, 
a genuine sympathy with their way of life and some 
attempt at understanding their religion and customs 
to win their confidence. It has become the custom to 
sneer at ‘colonialism’ and to write off the devoted 
service given by those who first went into the under- 
developed territories of the world, when there were no 
motor-cars or aeroplanes; no refrigeration or fans; 
no modern sanitation and no amenities of any kind. 
These men who built roads, railways and bridges in 
scorching deserts and trackless jungles, so that their 
successors of today could travel in smug comfort, who 
cleared fever-infested swamps and virgin jungles to 
provide the raw materials of this profligate industrial 
age of which we are so proud, these men who 
worked, and suffered and died—they too served man- 
kind. Sometimes they were feared, but for the most 
part they were loved and respected. Let us not 
forget them. 


The atomic future 


AO is launching a programme promoting the 
sees of atomic energy to agriculture. Dr. 
R. A. Silow says that the potential contribution of 
atomic energy to agriculture could be of the same 
order of magnitude as its contribution to the genera- 
tion of electric power. He states that the first com- 
mercial usage might be with potatoes, as it has been 
found that a light dosage of atomic radiation is sufficient 
to stop sprouting, thereby increasing the storage life 
of the potato. Tests have already been carried out to 
see if such irradiated foodstuffs are safe to eat and there 
have been no indications of any adverse effects. It is 
hoped to obtain approval in the U.S.A, for irradiated 
foodstuffs to be sold to the public by 1959. 

He further states that a strain of oats, resistant to 
one of the most damaging rust diseases in the Middle 
West of the U.S.A. has been developed by another 
means of radiation. The technique, he adds, could 
be applied to the livestock industry for developing 
strains of poultry with a higher egg production. In 
fact, the use of atomic radiation to develop improved 
varieties of crop plants may turn out to be one of the 
most valuable benefits to mankind that atomic energy 
has to give. 
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Atomic energy may also solve the greatest problem 
now facing the western part of the U.S.A.—lack of 
water. Mr. W. E. Hiatt, chief of the U.S. Weather 
Bureau’s Hydrological Division stated recently that as 
much as 30 million acres of parched land in 15 States 
could be irrigated with water pumped there from 
hundreds of miles away by means of atomic power, 
Conceding that nuclear fuel is expensive, the weather 
expert said that costs would eventually decrease with 
technological improvements. 

The U.S. Department of the Interior is now planning 
to make fresh water out of sea water in the arid regions, 
close to the Pacific Ocean. Mr. D. G. Mitchell, 
Chairman of Sylvania Electric Products, Inc. addressing 
the Electrical Institute of the U.S.A. has stated that 
the north-eastern part of the country has reached a 
crucial turning point in its economic life. Mounting 
costs of electric power have forced New England 
into the atomic power business, and that State now 
leads the nation in establishing atomic power plants. 


‘Atomics’ 

URNING to England, the year 1956 has seen 
finn remarkable achievements in the world of 
nuclear development, and without a doubt it will prove 
to have been a landmark both in scientific advancement 
as a whole, and for the U.K. in particular. 

It has become more than evident that perhaps the 
most vulnerable feature in Britain’s economic life is her 
dependence on fossil fuels (i.e. oil and coal) for power 
generation. It must not be imagined, however, that 
this country can, in the very near future, turn its back 
on the coal industry or at a later date on oil; both 
will remain important factors in the fuel programme 
of the future. As is now well known, some additional 
form of power source must be brought into the picture 
—and that new form of power has already arrived in 
the form of nuclear energy. 

Much has been said and written about the Calder 
Hall Nuclear Power Station, and there is no doubt 
that it does herald a new hope for Britain. With the 
coming into service of many more such reactors as the 
years go by, atomic power will make an outstanding 
contribution towards maintaining Britain’s prosperity 

The above is a quotation from the editorial columns 
of Atomics, a remarkable and attractive publication 0 
the Leonard Hill Technical Group, which should find 
place in every public library and in every research and 
educational institution in the world. Although this § 
an age of specialisation, scientists, in particular, must 
keep abreast of the times if they are not to be classed 
as narrow-minded and ignorant—which 1s what they 
are if they do little or no reading outside their own 
special subjects of research. 

The new editor of Atomics, F. R. Paulsen, P#-?» 
F.R.I.C., is himself a man of wide interests. Primarily # 
chemist, he yet includes among his vices a feeling for 
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art a1 is known to disappear into the country and 
return with artistic creations possessing the dubious 
merit of being quite unrecognisable. He has had a 
varied experience in industry, which will stand him in 
good stead in his new appointment. He has worked 
on heavy chemicals and explosives, and in recent years 
has turned his attention to atomic energy. He has also 
worked at Harwell and Sellafield, England, in the field 
of radiochemistry and in a former appointment was 
leader of a research team working on problems con- 
nected with plutonium, uranium and fission products. 


Improving seeds 
small electrical device which opens up the 
possibilities that farmers may be able to use 
shock treatment to improve seed germination, dry 
grain, process food, and destroy weed seeds has 
been developed at the U.S. Department of Agriculture’s 
experiment station in Knoxville, Tennessee. 

In trials to date, it has speeded germination of corn 
seed, inhibited germination of other seeds, and helped 
in the preparation of soya-bean seeds for dehydrated 
processing. 

Simple in design and operation, the device consists 
of a glass tube with electrical terminals fitted at each 
end and two mouths on top, one connected to a 
vacuum pump and the other used for insertion of mat- 
erials. Seeds are treated with accurately controlled 
radiation from the glow discharge of a low-frequency 
current at less than atmospheric pressure. 


What's in a name? 
A: long last common sense is breaking through 
the historical walls of fertiliser terminology. 
Typists and compositors who deal with agricultural 
matter will certainly be glad to know that there is a 
vigorous hope that the days of P,O, and K,O are 
numbered; agricultural teachers and advisers will offer 
an even warmer welcome. It is in the U.S.A. where 
this long-advocated step seems about to be taken. 
Phosphatic fertilisers, instead of declaring phosphorus 
content in terms of P,O, equivalent, will declare the 
content of the element as P; similarly, the potash yard- 
stick of K,O will become K. The change has been 
Proposed by the Association of American Fertiliser 
Control Officials and their view has been endorsed by 
almost every U.S. advisory organisation. A survey 
among individual teachers and advisers has shown a 
majority of three to one in favour of the change. It may 
lake until 1960 to bring the legislation of all States into 
line, but if resistance continues to be as weakly voiced 
at present this time estimate might be much 
shortened. 

Opposition from manufacturers could have been 
“xpected. Elementary yardsticks for phosphatic and 
potassic fertilisers mean smaller figures for declared 
iutrient contents, and where this change is not fully 
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understood buyers might feel that fertiliser values had 
been lowered. But the U.S. industry seems to be 
supporting the change or, at the worst, regarding it as 
inevitable and therefore to be accepted rather than 
resisted. A spokesman for one of the largest U.S. 
producers recently called present terminology both 
outdated and misleading to farmers and expressed the 
view that the change to elementary terminology would 
reduce rather than cause confusion. Even before the 
fertiliser control officials met and passed their resolu- 
tion one of the leading American industrial publications 
said it was a change ‘ long overdue ’. 

Scientific purists will certainly hope that the 
American example is swiftly set and that other countries 
will not be slow in following suit. Not only do fertilisers 
never contain P,O, as such, but it is entirely incorrect 
to call P,O, phosphoric acid, whose chemical formula 
is H,PO,! This chemical inexactitude has been pre- 
served by habit and honoured in law for far too long. 
Why should the manufacturer of triple superphosphate 
be legally obliged to state an equivalent of, say, 44-48°%, 
of phosphoric acid when, in fact, the fertiliser neither 
contains acid nor is acid-forming in its soil reactions? 
Scandinavia has been enlightened enough to make these 
changes in fairly recent years, but the American example 
will be wider and greater in impact because of the 
size of America’s production and use of fertilisers. 


“Summer” 1956 

T is reported from Ireland that in the absence of 
halle dry spells the combine-harvester has 
proved its worth, except on those farms where the 
ground was so sodden with floodwaters that it could 
not be used. 

With the unusually damp conditions sprouting of 
wheat has been an added problem and the demand for 
artificial drying has been heavy. Millers have asked 
farmers who have wheat in stooks to hold it in order to 
ease the pressure on their drying plants. 


Larve versus larve 
' 'HE latest success for the method of biological 


control over crop pests has been reported from 
Venezuela. There the major enemy of the sugar-cane, 
the sugar-cane borer, has been conquered by importing 
the Amazon fly from Brazil. The larvae of this fly feed 
exclusively upon the borer’s larvae and research at the 
Centre for Agricultural Investigations at Maracay has 
converted this natural parasitism into better control of 
the sugar-cane borer than any chemical insecticide has 
given. The flies are bred at the Centre and calculated 
populations are released annually in infested planta- 
tions. The only defect of the method has been an 
unusual one—it can be over-successful with the fly 
completely destroying the borer population. When this 
happens the flies also disappear, dying from starvation, 
and there is a subsequent outburst of borer infestation. 
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To overcome this the quantity of flies released is cal- 
culated to keep the extent of borer infestation at about 
5°%. The Amazon fly was first introduced in Vene- 
zuela’s sugar areas in 1949. Before this a fifth of the 
sugar-cane grown each year was infested by the borer 
and stalks were usually so badly chewed that they had 
to be discarded. Now with a controlled 5%, of in- 
festation most of this toll of loss has been eliminated, 
for even the stalks that are chewed can still be used for 
sugar extraction. 

Biological control of a major crop pest is particularly 
welcome in Venezuela, where the educational standard 
of farmers is dangerously low for toxic insecticides to 
be handled safely. There are 10 to 15 deaths each year 
from misuse and more than 500 head of cattle are also 
annually lost through poisoning. Consequently in- 
secticides of low toxicity to humans and animals are 
officially recommended, though in some cases more 
poisonous materials would achieve greater pest control. 
This in turn leads some farmers to ignore official 
advice and choose more powerful substances, sometimes 
using them without proper regard for their hazards. 


° ° . 
Lightning strikes 

N unusual farming topic was discussed recently 
A. the Ministry’s journal, Agriculture (1956, 63, 
387)—lightning damage to crops. Britain is not a 
particularly storm-ridden country and this kind of loss 
is not very common. A batch of cases with sprouts in 
Bedfordshire in the deplorable summer of 1956 appears 
to have presented the advisory services with something 
of a problem—until lightning became the chief suspect. 
The presence of surface water seems to be a strong 
influence; in general, however, trees in the vicinity 
of crops act as conductors and it seems to need the 
taller-growing crops, e.g. potatoes, sprouts, to attract 
a‘ strike ’. According to the article, reports of lightning 
damage to grass or cereals are exceedingly rare. The 
area affected is usually circular; leaf shrivelling, leaf- 
stalk splitting and stem rupture are typical effects. The 
areas damaged are usually quite small; round patches 
of 10-30 ft. in diameter is a generous rough average for 
the cases that have been recorded. 

Mechanical damage from other forces in storms 
from violent rainfall or gale or from both together- 
must be much more common than any kinds of loss or 
growth setback through lightning. Indeed, most far- 
mers profit by lightning, for it is during storms that 
rainfall develops a minute nitrogen content. The dis- 
charge of lightning causes some of the air’s inert 
nitrogen to combine with oxygen, and rain, passing 
through the air, dissolves some of the nitrogen oxide 
gases formed. After 28 years of rainfall measurement 
and nitrogen content analysis at Rothamsted the 
results showed an annual ‘ gift ’ of 3.97 Ib. of nitrogen 
per acre from this source; similar studies at Ottawa 
showed a gain of 6.58 lb. per acre. At current costs of 
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five shillings an acre. This benefit from ligitning, 
small but nevertheless enjoyed by every acre, must 
greatly offset the few cases per year in which crops are 
ground-struck and damaged. 

In the tropics lightning strike is much more common 
and it will be some consolation to planters to learn that 
there is some compensation to offset the damage which, 
in estates where there are outcrops of ironstone, can be 
quite serious. 


A nation is born 


HERE is first to be a Federation of all the British 
islands in the Caribbean—Jamaica, ‘Trinidad, 
Barbados and seven other islands in the Windward 
and Leeward groups—to be followed in five years by 
Dominion status and full self government. 
The name chosen for the Federation is simply ‘ The 
West Indies ’, the flag is to be the Blue Ensign bearing 
the Federal coat of arms, and the capital is to be in 
Trinidad. 
The Caribbean is 750,000 sq. miles in area and the 
total area of the federating territories is only about 
8,000 sq. miles of which Jamaica alone, 1,000 miles 
from her nearest federal neighbour, accounts for nearly 
5,000 sy. miles. 

The most important single problem to be faced is that 
it will be impossible, even with the fastest practicable 
rate of :ndustrialisation, to increase the living standards 
in the West Indies unless something is done to curb 
the increase of the population—a rate of increase which, 
in less than 50 years, will double the present population 
of 3 million of whom 1,500,000 are Jamaicans. 

It will be possible under the new constitution to 
place agriculture on a sound footing but this will offer 
only a partial solution to the problem. It will also 
take time to select and train the men best suited and 
to set up an islands-wide organisation. There is little 
doubt however that the application of moder 
techniques could do much to restore the fertility of 
exhausted soils and control the pests and diseases 
which are now ravaging the economic crops. The 
production and distribution of improved and resistant 
planting material could undoubtedly increase yields 
but it will require prompt action, effective administra 
tion and the willing co-operation of the farmers © 
bring about this revolution in agriculture. On the 
basis of what has been achieved in Britain in recent 
times, it should theoretically be possible to increase the 
agricultural productivity of the West Indies three- 
four-fold, but no time must be lost if the needs of the 
rapidly-increasing population are to be met. ‘The nee? 
is so urgent that the effective implementation of an 
policy for agriculture must be given top priority an 
there will be no room for inter-island rivalries. !' 
would be platitudinous to quote ‘ United we stand. 
divided we fall ’. 
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HE cotton-growing industry in 

the U.S.A. today is a sprawling 
giant of varying intensity and divergent 
procedures. It extends south from the 
37th parallel to the border and laterally 
from the Atlantic to the Pacific. At 
its northernmost boundary and at 
highest elevations, cotton is produced 
profitably where both the length of the 
frost-free season and the average 
summer temperatures are barely ade- 
quate for minimum production. At 
some of the lower elevations near the 
southern boundary the longer and 
much warmer growing seasons are 
more than sufficient to produce fabu- 
lous yields of lint cotton. 

These very high yields have shown 
up dramatically only in the last few 
years, although interrelated cause and 
effect have been setting the pattern for 
this build-up gradually for many years. 
That is, the trend toward increased 


COTTON GROWING IN THE US.A. 


W. H. THARP 


(Plant Physiologist, U.S. Department of Agriculture) 





As a result of improvements in agricultural practices and con- 

centrating on the best varieties of cotton, nearly as much cotton is 

being obtained from the 15 million acres at present under this crop 

as from the 40 million acres of 40 years ago. Mechanisation, too, 

has played a tremendous part in changing the pattern of cotton 
growing in the U.S.A. 





yields, coupled with no increase in 
demand, have led to a progressive con- 
traction of the acreage in production. 
In turn, this contraction has forced 
cotton into competition with other 
crops for the better lands—those acres 
most profitably suited to cotton cul- 
ture. With the advent of increasing 
mechanisation the obvious parallel 
shift has been toward the larger, more 
continuous acreages where the ma- 
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| Comparison of cotton-growing areas in the U.S.A., by counties, in 1920 (above) 
and 1954 (below) 

One dot represents 1,000 bales 

Counties with 500-1,000 bales represented by one dot 

Counties with less than 500 bales not represented 
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chines could be put into use with 
greater efficiency and economy. This 
has tended to lead a substantial portion 
of the nation’s cotton production away 
from the ‘ Old South’, away from the 
small patch and the family cropping 
systems of the south-east. 


Redistribution of 
cotton-producing areas 


At first the geographic redistribution 
of the crop was a shift within areas, 
away from the infertile hilly lands and 
towards the richer soils and larger 
continuous farming areas of the bottom 
lands along river valleys. But the west- 
ward shift was inevitable because the 
higher profits were found associated 
with the still larger farms possible in 
the plains of the south-west. As more 
and more lands were put under irriga- 
tion in the arid south-west and the full 
potentials of mechanisation were 
brought into effect, cotton became 
competitive with other western irri- 
gated crops and assumed its present 
important position in the agricultural 
economy of these Far Western States. 
Today, of course, the actual distribu- 
tion of the cotton acreage in the U.S.A. 
is based on both the forces which have 
caused redistribution and the present 
acreage restrictions, with the pattern 
rather well fixed on the basis of recent 
cropping history of the various cotton- 
producing farms throughout the nation. 


A changing pattern 

Thus, as we look forward at the U.S. 
cotton-growing industry today, we no 
longer consider it entirely as a rain- 
grown crop, produced in small patches 
by mule power, weeded and picked by 
share croppers and sent down the 
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Mississippi River on a sternwheel boat. 
Some of the old practices linger on, 
but they are in the minority even in 
the ‘ Old South’ areas. The present 
picture is one of regions—regions with 
different climates and geography to be 
sure—but primarily regions of sig- 
nificantly different types of culture, 
different varieties and different pro- 
duction potentials. Production prac- 
tices with distinct regions are still 
changing under the progressive and 
steadily increasing pressure of mech- 
anisation. ‘These regions are no more 
distinct geographically than they are 
in terms of climate, varietal adaptation, 
size of farm, natural moisture supply 
and degree of mechanisation. But, in 
order better to visualise the differences 
between regions in the cotton produc- 
tion industry, let us first take a look 
at the means—the present-day averages 
for all the cotton grown in the U.S.A. 

On the approximate 840,000 farms 
devoted to cotton growing in the 
U.S.A. 13,303,000 bales were produced 
on 15,651,000 acres to give an average 
yield of 408 Ib. per acre in 1956. Over 
99°, of these acres were planted to 
American upland cotton, Gossypium 
hirsutum, with but 41,000 acres devoted 
to production of the extra-long staple 
American—Egyptian cotton, G. barba- 
dense. 


Modern agricultural practice 
Most recent estimates show that only 
a very small percentage of the cotton 
lands are still prepared, planted and 
cultivated without tractors. Chemical 
and mechanical control of the in-the- 
row weeds and grasses is practised on 
only about 5°, of the total acres; on 






the other hand, mechanical harvesting 
has increased to the 100%, point on 
many large farms and is used on the 
majority of acres in some States. Ona 
belt-wide basis, however, only 20 

25°, of the nation’s crop is harvested 
mechanically, using over 18 thousand 
spindle - picking machines and 23 
thousand mechanical strippers. Be- 
tween 50°, and 55°, of the crop is still 
hand picked and a little over 20%, is 
hand snapped (the burr and lint are 
gathered together, as they are with 
mechanical strippers). 

The use of defoliation and desicca- 
tion as cotton harvest aids has kept 
pace with use of mechanical harvesting 

18°/, of the acres were treated with 
harvest-aid chemicals in 1955. 


Cotton varieties 

The cotton varieties being grown in 
the U.S.A. today are vastly different in 
characteristics and in number from 
those grown 40 years ago. In 1930, for 
example, cotton growers used over 500 
varieties—many of them inferior in 
both fibre properties and production 
potentials. Even as late as 1940 there 
were still over 60 varieties in produc- 
tion, but research and grower education 
had done much by this time to focus 
attention on the need for uniformity, 
purity of planting seed and improved 
production potentials of specific 
varieties. By 1952 the number had 
been cut to 28 and the quality of fibres 
produced in the U.S.A. vastly im- 
proved with respect to both length and 
strength. 

Today we find that over go°, of the 
total acreage is planted with only 10 
varieties (see Table 1). While the 


TABLE I 
PRINCIPAL VARIETIES OF COTTON GROWN IN THE U.S.A., 1956 








Variety 
South-East! 


Acala (2)° 


Coker 100W - ~ 66 
Delfos 

Deltapine ‘a 

Empire .. a - 15 
Fox * 


Lankart 
Northern Star 
Rowden 





Stoneville ses we I 
American-Egyptian 
Other... aa “a 7 


Percentages grown within each region 
Southern | — d 
Mid-South? | High Rolling | ,7#@ated. 
Plains?® Far West 
94 
2 
8 2 
72 18 ° 
+ 3 I 
5 
32 7 
10 S 
. 3 
5 3 . 
2 
4 29 2 








*Indicates less than 1%. 
Primarily North Carolina, South Carolina, Georgia and Alabama. 
Primarily Arkansas, Louisiana, Mississippi, Missouri and Tennessee. 
*Includes the High and Rolling Plains areas of Texas and Oklahoma. 


‘ ‘ ‘s ‘ ° 
Arizona, California, New Mexico and Rio Grande \ 


‘alley areas of ‘Texas 


L - 
Includes a group of Acala varieties having many similar characteristics 
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number of varieties has dir-inished 
markedly during the past several 
decades, the quality has gone up and 
the specific fibre properties of varieties 
which are grown over rather large 
areas have tended to approach each 
other. In fact, as we shall see, the fibre 
properties of varieties within regions 
have become so similar in length that 
the dominant type grown in the U.S.A. 
could be characterised as 1 #y in. + 4 
in. staple. Deviations from this pattern 
are part of the characteristics of the 
regional patterns to be described in the 
ensuing paragraphs. 


The cotton areas 

Cotton is produced commercially in 
18 States, but, for all practical pur- 
poses, there are only 14 States in which 
a substantial portion of the agricultural 
population derives its livelihood from 
cotton production. Within this area 
there are over 45 million acres which 
have been devoted to the growing of 
cotton at least some time during the 
last 40 years. Although today there are 
only a little over 15 million acres in 
production, the U.S.A. is currently 
producing nine-tenths as much cotton 
on about one-third of the acreage in 
production 40 years ago. 

The south-east—This region in- 
cludes the major cotton-growing States 
of the Atlantic coast—North Carolina, 
South Carolina and Georgia—and 
Alabama. It also includes the cotton 
grown in Florida, eastern ‘Tennessee 
and Virginia. This area is in the rain 
belt, where the average of nearly 50 in. 
of rainfall is usually ample to raise the 
crop. Distribution of rainfall during 
the growing season is not always 
adequate, so that there is a growing 
interest in the use of supplemental 
irrigation. Where used judiciously, 
this type of irrigation has increased 
yields to provide a profit well beyond 
the cost of application. . 

Basically, this is an area of small 
farms on which there will be found ¢ 
minimum of mechanical devices 4% 
procedures. Over half the farms ras 
10 acres of cotton or less. Althoug! 
go, of the land is prepared by tractor 
power and slightly lower percentag® 
of the planting and cultivation mech 
anised, the cotton is nearly all choppé 
(thinned), weeded and picked by hane 
labour. Only 2°, of this south-easte 
cotton is machine harvested. 

More fertilisers are used in = 
region than in any other in the U.°* 
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Many of the soils are low in nutrients 
and require an average of 570 Ib. per 
acre to raise the crop (1954 estimate). 
However, about 40°, of the region’s 
farmers produce some cotton. In 1956 
they harvested 2,250,000 bales from 
2,970,000 acres, or 17%, of the U.S. 
crop on 19%, of the U.S. cotton acres. 
The varieties grown in this region are 
medium staple, 1 to 1,4; in., and 80%, 
of the cotton is fusarium wilt-resistant 
(primarily Coker 100W and Empire). 
These, as well as the remaining varieties 
planted in the south-east, are all of 
about the same length, strength and 
fineness as the predominant varieties 
grown in the adjacent alluvial areas of 
the mid-south. 

Defoliants are used on about 10°, 
of these south-eastern cotton acres and 
herbicides are used on less than ae 
but the insecticide bill is high in many 
wet years. The region is heavily in- 
fested with boll weevil. Bollworms, 
aphids and leafworms are often major 
pests. Thrips, cutworms and other 
early-season insects frequently affect 
the stand, stunt the seedlings and delay 
fruiting. Seedling diseases are a detri- 
ment to getting a good stand because 
carly rains and rapid changes in tem- 
perature encourage certain aspects of 
the seedling disease complex. 
Fusarium wilt, bacterial blight, an- 
thracnose and boll rot also cause 
damage. 

The mid-south.—The mid-south in- 
cludes the States of Arkansas, 
Louisiana, Mississippi and Missouri, 
with small amounts of cotton being 
Produced in western Tennessee. Most 
of the cotton in this region is produced 
na alluvial plains of the so-called 
pie area— In the bottomlands bor- 

"ing the Mississippi River and its 
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A cotton field in California (left) before defoliation, (right) after defoliation and with the cotton ready for picking 


tributaries. The small amount of 
cotton grown in the more hilly 
sections of this area is produced under 
conditions similar to that of the 
south-east. 

The climate of the Delta is charac- 
terised by heavy rainfall, coupled with 
a long and warm growing season—well 
over 200 frost-free days, except in the 
northern limits. The soils are level, 
deep and fertile. 

Farms in the Delta are much larger 
than in the south-east or in the hilly 
lands bordering the Delta. The largest 
machinery available can be used profit- 
ably in this region. In 1956 growers in 
this region harvested 4,599,500 bales 
of cotton from 4,385,000 acres, or 35°, 
of the U.S. cotton crop on 28%, of the 
acres, with an average yield of 525 Ib. 
of lint per acre. 

The varieties grown in this region, 
like those of the south-east, are medium 
staple, from 1 to 1; in. The pre- 
dominant variety, Delta-pine, which is 
grown on 70%, of the area’s cotton 
acres, is an indeterminate small-bolled, 
small-seeded type and four other 
varieties of very similar fibre character- 
istics are planted on the majority of the 
remaining acres. In fact, six varieties 
(Coker 100W, Delfos, Deltapine, Em- 
pire, Fox and Stoneville) are planted 
on over go, of all acres growing cotton 
in the combined south-east and mid- 

south regions. This combined south- 
east and mid-south cotton is the bulk of 
the rain-grown crop. It is currently 
grown on over 7 million acres and it 
amounts to nearly 50°%, of the total 
U.S. crop. Fibre properties of the 
major varieties of this rain-grown crop 
are quite similar, so that the manner of 
culture and the climate in the rain belt 
often contribute more to fibre property 





variability than do inherent differences 
among varieties. 

The large farms and level lands have 
made the Delta one of the advanced 
areas in adoption of mechanisation and 
in advanced use of related progressive 
cultural and harvesting procedures. 

Despite the fertile soil and high rain- 
fall of the area, soil and water manage- 
ment is being recognised as the clue to 
high sustained production. The use of 
anhydrous ammonia has made low- 
cost fertility management possible. 
Drought damage has been reduced by 
soil management practices and the use 
of irrigation as a standard practice, 
rather than as a salvage mechanism, is 
in sight for many growers in this region. 

During 1955, machine pickers in 
this area, who amounted to over 8,000, 
harvested slightly over 25°, of the 
crop. Chemical defoliation kept almost 
equal pace with mechanical harvesting. 
But harvest-aid chemicals in the rain 
belt are often used for prevention of 
weathering and boll rot, which occur 
in leafy cotton in wet fall seasons, as 
well as an aid to efficient machine 
harvesting. 

The outstanding insect enemy in 
this area is the boll weevil, but boll- 
worms, leafworms and aphids are often 
major pests. 

Losses from disease in this region 
result from seedling diseases (pre- and 
post-emergence damping-off and rhiz- 
octonia sore shin), fusarium wilt, 
fusarium-nematode complex, verticil- 
lium wilt, bacterial blight and 
occasional slight damage from leaf- 
spotting organisms. 

The southern High Rolling Plains. 
The locations of similarity with respect 
to cotton culture in this semi-arid 
region include the High Plains of west 
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Mechanical cotton harvesters in a field of defoliated cotton 


Texas, the Rolling Plains of central 
Texas, south-east Texas and the 
western portion of Oklahoma. Much 
of this area is at high elevations—up 
to 4,000 ft. 

Dominant soil types in this general 
region are fine, sandy and moderately 
fertile. This is a region of low rainfall 
and there is a short growing season. 
Average rainfall is 30 in. or less, usually 
well distributed for planting, but often 
inadequate for high production. In the 
northern limits of this region the frost- 
free season is near the minimum re- 
quired, 180 to 200 days. 

There were 6,643,000 acres devoted 
to the production of but 3,377,000 
bales of cotton in this area in 1956, a 
drought year. The very low yields on 
non-irrigated cotton caused the average 
yield for the area to be low (254 lb. per 
acre), but on the over 2 million acres 
which were irrigated the yield was 
nearer one bale (500 Ib. gross weight) 
to the acre. 

Varieties grown throughout this 
region are predominantly quick-matur- 
ing and drought-resistant. The short 
season and the inadequate supply of 
moisture combine to cause staple 
length to be shortened and contribute 
to selection of the  short-stapled 
varieties for adaptation to this region. 
Staple lengths are predominantly be- 
tween {in. and 1 in., but within the last 
few years the average staple length for 
this region has lengthened. Varieties 
such as Lankart, which are nearer 1 in. 
in length than § in., are becoming more 
popular and there is a trend for newly 
introduced strains and varieties to 
show increased length in combination 
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with the drought-resistance and storm- 
proof qualities required for successful 
production under the climatic con- 
ditions prevalent in this region. Per- 
haps the same forces which have tended 
to make cotton grown elsewhere in the 
U.S.A. tend towards uniform staple 
length are now influencing the trend 
towards longer staple length in the 
High and Rolling Plains of ‘Texas and 
Oklahoma. 

As a result of the tight, storm-proof 
bolls produced here, the predominant 
harvesting procedure is that of gather- 
ing the burrs (husks) with the lint. 
This is called pulling, stripping or 
snapping when it is done by hand. The 
machines which harvest this cotton are 
called strippers, and they cannot be 
used efficiently until the leaves are de- 
foliated or dried by frost or by 
chemicals. About 20°, of the region’s 
cotton acreage is mechanically stripped 
and in some restricted areas over 80°, 
is harvested with these stripping ma- 
chines. Gins throughout this region 
are equipped to clean out the burrs and 
trash that result from the rough har- 
vesting methods, and production prac- 
tices in this area are usually timed to 
allow harvest before autumn rains cause 
deterioration of open cotton in the 
field. 

Major disease losses in the southern 
High Rolling Plains come from seed- 
ling diseases and bacterial blight, but 
high-producing varieties with bacterial 
blight resistance are being introduced 
in this region. Texas root rot, fusarium 
wilt and verticillium wilt also cause 
trouble in some sections. Insect losses 
are largely caused by bollworms, lygus 


bugs, cotton leaf hoppers, aphids, 
thrips, cabbage loopers, leafwoi ms and 
spider mites. 

The irrigated Far West.—'\ he irri- 
gated Far West is composed principally 
of land in the San Joaquin and Im. 
perial valleys of California, parts of 
Arizona and New Mexico, and the Rio 
Grande valley area of ‘Texas surround- 
ing Brownsville to the east and El Paso 
toward the western side of the State. 
Here the soils are deep, fertile and of 
high calcium content. 

The water used by cotton crops in 
this area is supplied almost entirely by 
irrigation. This is truly arid country 
and the average rainfall of ro in. occurs 
mainly in the winter. By planting time 
most of the cotton land must be irri- 
gated to promote germination and 
seedling growth. 

All of the extra-long staple (1} in. 
and above) American-Egyptian cotton 
grown in the U.S.A. is produced in 
this area—about 43,000 bales in 1956 
with a nearly doubled production 
anticipated for 1957. ‘The predominant 
American - Egyptian variety _ being 
grown now is Pima S-1, which has 
superior fibre properties and a much 
higher pctential yield than strains 
grown previously. 

Although the varieties of Acala 
cotton, which account for about 95 
of the production in this region, are 
remarkably alike in many general 
characteristics, they are quite different 
in certain specific characters. For 
example, the predominant variety 
grown in California, Acala 4-42, has 
relatively high tolerance to verticillium 
wilt and is a faster-maturing variety 
than most of the other Western Acala 
cottons. The Acalas grown in this 
region can be characterised as having? 
staple length of 1 in. + % ™ 
except Acala 1517, grown primarily in 
New Mexico, which should be com 
sidered as having lint of 1} in. + #™ 
staple length. 

Most sections of this region enjoy #" 
exceptionally long growing season, al 
though in high altitudes of Arizona an¢ 
New Mexico the season is mud 
shorter. The autumn is dry, enabling 
growers to harvest their crop with littl 
weather damage, although occasiom 
late autumn fogs cause considerable 
damage to cotton still in the field. 

The long, reasonably cloudless 
season, the deep soil, judicious us” 
irrigation and fertilisation (pm 

‘ ; om his the 
nitrogen) combine to snake t 
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highest »roducing region in the U.S.A. 
In 1956, 3,033,600 bales were harvested 
from but 1,595,000 acres to give an 
average yield of g50 Ib., just short of 
two bales per acre. This region pro- 
duced about 23°%, of the U.S. crop of 
cotton on only 10%, of the acres in 
1956. 

Acreages are large throughout this 
area. In California, for example, at 
least 25°,, of the farms grow 100 acres 
of cotton or more. ‘The efficient cul- 
turing and harvesting of this high- 
yielding crop is particularly dependent 
upon mechanisation. The crop is pre- 
dominantly produced by tractor power. 
Chemical weed control and flame 
weeding are practised to some small 
extent, but in-the-row weeds are still 
hoed out by hand on most farms. The 
hoe bill, however, is not a large one 
in this arid region. In parts of the 
region there is ample help for hand 
harvesting. In fact, the degree to 
which each area harvests mechanically 
is in almost inverse relationship to the 
availability of hand pickers. 

Only spindle pickers are used in this 
region. The area, as a whole, is nearly 
50% machine harvested and about 
50%, of the acreage is defoliated prior 
to harvest. The large part (go%,) of 
the application of defoliants is done by 
airon a contract basis and there is a 
recent trend for growers to have their 


Pomology.—A course has been or- 
ganised by the British Council in 
association with East Malling Research 
Station from 25 March to 6 April and 
will include lectures, demonstrations 
and discussions on various aspects of 
research on the culture of the hardy 
fruits grown in the British Isles. 

Applied Entomology.—A_ two-week 
course, from 23 June to 6 July, has 
been arranged by the British Council, 
iN Co-operation with Rothamsted Ex- 
perimental Station, for entomologists 
and agriculturists who wish to obtain 
up-to-date experience of the practical 
use and the methods of study of in- 
secticides, 

Agricultural Fair.—A National Agri- 
cultural Exhibition will be held at 
Utrecht from 24-29 June. The exhi- 
bition will be devoted to agriculture in 
the widest sense, giving evidence of 
the significance of the agricultural 
industry in Dutch economy. 
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cotton picked on contract by machines 
rather than invest in the expensive 
machines required. 

The boll weevil, number one insect 
enemy of cotton, does not exist in this 
region, but bollworm, lygus bug, flea- 
hopper and aphids frequently give 
trouble. Despite the absence of the 
boll weevil, the insecticide bill in this 
region is usually a large one. Arizona, 
for example, has recently become the 
leading State for use of insecticides on 
cotton. Perhaps this high use of in- 
secticides is to be expected in States 
where cotton must be protected during 
the long blooming period required for 
the setting of the two-bale crop. 

The seedling disease complex creates 
the most serious disease problem to 
growers in the irrigated Far West and 
there is some trouble with verticillium 
wilt and bacterial blight in localised 
areas. 


Summing up 

The foregoing description of cotton 
growing in the various regions of the 
U.S.A. should not be viewed as a 
static condition. Indeed, the produc- 
tion situation appears to be constantly 
unstable. Many of the forces, circum- 
stances and impacts which have been 
responsible for past shifts and changes 
are still in operation today. Currently 
it might appear that there is a strong 


Coming Events 


Trace Elements—The Agriculture 
Group and Bristol Section of the 
Society of Chemical Industry are 
arranging a three-day symposium, en- 
titled ‘ Trace Elements in Soils, Plants 
and Animals’, at Bristol, England, 
from 10-12 April. 

Crop Protection.—The 4th Inter- 
national Congress of Crop Protection 
will be held in Hamburg, Germany, 
from 8-15 September. Further details 
may be obtained from the Biologische 
Bundesanstalt fiir Land- und Forst- 
wirtschaft, Messeweg 11/12 Braunsch- 
weig. 

Royal Show.—The British Royal 
Show is to be held this year at Norwich 
in Norfolk from 2-5 July. 

International Exhibition. — Bagdad 
Municipality are to hold an Industrial 
and Agricultural Exhibition in Bagdad 
early in May this year. 

Land Development. An _Inter- 
national Seminar on Land Develop- 


element of stability in the market for 
cotton, even with increased yields per 
acre and the acreage restrictions in 
existence today. But this influences 
volume, which in turn can be a major 
stimulant to changes, particularly to 
those changes which will permit the 
grower to realise an equal or greater 
profit on the diminished area of cotton 
land allocated to his production. As a 
result, growers are quickly adopting all 
improved practices and materials de- 
veloped through research to realise an 
ever-increasing yield—producing more 
and more cotton on less and less acreage 
—and thereby serving to continue the 
pressure of so-called over-production. 
The impact of mechanisation with the 
accompanying preference for the better 
lands and the larger farms continues to 
make the picture of cotton growing in 
the U.S.A. one of continued change 
with respect to both location and 
procedures. 
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ment for Agricultural Uses is to be 
held at Wageningen, the Netherlands, 
from 6-24 May. Enquiries should be 
addressed to the Organising Com- 
mittee, International Agricultural 
Study Centre, 32 Prof. Ritzema Bos- 
weg, Wageningen, Netherlands. 

Rural Extension.—The annual Inter- 
national Meeting on Methods and 
Programme Planning in Rural Exten- 
sion will be held from 2-31 July at 
Wageningen, the Netherlands. Itwill be 
possible to attend from 15~31 July only. 
Applications should reach the Sec- 
retary, International Agricultural Study 
Centre, address as above, before 15 May. 

Surface Activity.—The Second In- 
ternational Congress of 
Activity has been arranged to take 
place in London from 8-12 April. 
Further details may be obtained from 
14, Belgrave Square, London, 5.W.1. 


Surface 


{Organisers of forthcoming international agri- 
cultural events are invited to send particulars to the 
Editor. | 
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RUBBER 


The plant with 50,000 





The acreage under rubber in the world amounts to about 10 million 


acres, of which g million are in S.E. Asta. 


Over half the total 


acreage is in the British Commonwealth and 40°, is to be found in 
Malaya. A large proportion of the plantation workers are Tamils 
from South India and Chinese who emigrated to Malaya because 


of the high wages and good living conditions on the rubber estates. 


A large number of Malays and Indonesians prefer to work their 
own small properties, but some work on the large estates because 
of the regular pay and other amenities. 





N the year 1855 the demand for 

rubber in England was greater than 
the supply. At thet time the raw 
rubber was obtained from trees grow- 
ing in a more or less wild state in the 
valley of the Amazon, where the jungle 
was difficult to clear, transport was 
costly and labour was the greatest 
problem of all. The total exports of 
rubber amounted to about 1,000 tons. 
Now—only 100 years later—the annual 
world production of natural rubber is 
about 2 million tons. 


The story 

Henry A. Wickham, a young coffee 
planter, who had spent several years in 
the Brazilian jungles, was com- 
missioned by the India Office to obtain 
rubber seeds from Brazil, the reward 
to be {10 for every 1,000 seeds. He 
organised the collection and despatched 
them in baskets lined with banana 
leaves. In June 1876 the Director of 
Kew Gardens, the famous botanical 
gardens near London, received 70,000 





Rubber seeds and seed pods. 

fall from the trees and, when the contained 

seeds become ripe, they burst open and the 
seeds are spread over a wide area 


The pods 
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seeds and several months later he sent 
2,000 seedlings to Ceylon, and from 
thence to the Malay States and other 
parts of the Far East. Some of the 
original trees which were produced 
from these seedlings are alive today 
and are of vast girth, but are still 
capable of yielding latex. 

Several years had to pass before the 
industry was established, for it takes 
from five to seven years for a seedling 
to grow into a tree mature enough for 
tapping; in fact, only about half a 
ton of rubber was produced in the 
whole of South-East Asia in the year 
1889. The importance and significance 
of the struggling new industry was not 
appreciated and the years between 
1880 and 1goo were largely a period of 
research and experimentation. 

An event that made the year 1888— 
the year that Dunlop produced the 
prototype of the pneumatic tyre— 
doubly important was the appointment 
of a young botanist, Henry Nicholas 
Ridley, to the directorship of the 
Singapore Botanical Gardens. At that 
time coffee was Malaya’s main crop 
and, when Ridley suggested the slow- 
growing rubber as a plantation crop, he 
received very little encouragement; in 
fact, people thought that he was mad. 

Undeterred, Ridley persisted with 
his experiments on the small forest of 
young rubber trees which had been 
planted some years previously in the 
Botanical Gardens at Singapore and 
his work provided the foundation for 
the rubber plantation industry of 
Malaya. The first commercial planta- 
tion was started in 1895. 

Following the invention of the pneu- 
matic tyre, the growing popularity of 
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A wild rubber tree in the Brazilian jungle 


motoring and cycling created an ever- 
increasing demand for tyres of hard- 
wearing rubber and for inner tubes of 
a finer quality. Tyres and tubes today 
constitute the major use of rubber and 
this application takes about 65°, of the 
present total world production. 

The progressively increasing demand 
for rubber resulted in a vast and rapid 
expansion of the world’s rubber planta- 
tions. By 1912 the output of the new 
plantations had passed that of the 
Brazilian jungles, and two years later 
it was twice as much. Eight more 
years and the rubber growers of the 
Far East were producing 93°, of the 
total world production. In 1932—only 
10 years later—this figure had risen 
to 98%. 

Motor transport has now taken the 
place of horses, and tyres are required 
in tens of millions. ‘Today some 50,000 
articles are made either wholly or in 
part of rubber. Table 1 shows where 
the natural rubber is produced and 
Table 2 the leading importers im 
descending order. 


Hevea brasiliensis 


The most important rubber-bearing 
tree is the variety Hevea brasiliensts. 
Theré are other trees which yield lates, 
such as Ficus elastica which grows 
the Far East, Castilloa elastica, found 
chiefly in Central America, Mamthot 


glasiovti, indigenous to South Americ, 


and Funtumia elastica, a native # 
Africa. Besides these trees there are é 
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TABLE I 
Wi cRE THE WorLp’s NATURAL 
RUBBER COMES FROM 














The main rubber-growing areas of the 
wold are, in order of output: 
Output in 
tons 
1955 
1. South-East Asia: 
Malaya 639,128 
Indonesia 733,786 
Ceylon 93,830 
Sarawak 39,233 
Indo-China 92,657 
India .. ue rT 22,481 
Rest of Asia (including 
Oceania) 167,000* 
Total .. o> | 2,068,325" 
2. Africa 98,000* 
3. Brazil si es 21,283 
4. Central America (in- 
cluding Mexico, Costa 
Rica, Panama) - 6,000* 
Grand Total 1,912,500* 











TABLE 2 








Tons 
| U.S.A. nh As 634,800 
}U.K. .. su én 246,350 
| France se a 134,375 
Germany sig -. | 147,630 
Japan... aid ay 87,820 
| Other countries 619,000* 





1,870,000* 





' 
| Total 





*Estimated. 


[Extracted from the Rubber Statistical Bulletin 
published by the International Rubber Study Group] 


number of other plants and vines 
which secrete a latex which will yield 
rubber. 

Hevea brasiliensis will thrive in many 
types of soil and will grow almost any- 
where in the belt 10° north or south of 
the Equator, if suitable drainage con- 
ditions are provided. This ‘ rubber 
band’ round the world extends for 700 








r , é 
rio of young rubber trees, produced 
“a ected seed. Budgrafting is another 

of reproducing the rubber tree 
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Tapping for latex. The tapper shaves off 
a thin sliver of bark each day and the 
wound bleeds for about four hours 


miles either side of the Equator. Hevea 
trees need a rainfall of about 100 in. 
per year and an average temperature 
of about $o0° F. 


Method of reproduction 

Originally the tree was reproduced 
from seed, each tree producing ap- 
proximately 300 seed pods a year, with 
each pod containing two or three seeds. 
These grow only on the _ highest 
branches and during late summer or 
autumn the pods swell with gas until 
they explode, shooting the ripe seeds 
a distance of 70 to roo ft. The seeds 
were collected in bulk and planted out 
in nurseries. ‘Today, by using only 
seeds of selected trees and by bud- 
grafting, the latex yield has been 
steadily improved. 

In 1g10 rubber trees rarely yielded 
more than 300 lb. of dry rubber per 
acre per year; research has so im- 
proved the strains that the highest- 
yielding trees today are providing up 
to 2,400 lb. per acre per year. This 
is an increase of 700°,, in the yield in 
40 years, an improvement which will 
probably not be surpassed in the de- 
velopment of any other plant crop. 
The average overall yield today is 
approximately 8 lb. of dry rubber per 
tree per year. 


Milking the tree 

Latex, the milky fluid which is 
obtained from the rubber tree, con- 
tains about 60°, water, 35°, rubber 
and 5°, resins and other matter. The 
rubber is in the form of globules, so 
infinitesimally small that there are 
about 7 million million in 1 cu. cm. 
of the milky white emulsion. 

The best flow of latex occurs in the 
early morning, so the tappers start 


work soon after dawn, and the day's 
tapping and collection of latex must be 
completed before the rain starts. Each 
tapper will visit, on a fine day, between 
300 and 400 trees each morning. His 
procedure is as follows: 

The first cut is made 40 in. from the 
ground and a shallow groove is made 
at an angle of about 30° to the hori- 
zontal, descending in a spiral usually 
halfway round the trunk. Each day he 
makes another cut and the sliver of 
bark which he shaves off must have a 
thickness of no more than 1/15 in. 
and it must not penetrate beyond the 
latex-bearing tissue into the cambium. 
If the cambium is wounded, the tree 
may be seriously injured, as on the 
cambium depends the growth of the 
tree. 

After the thin slice has been removed 
the latex exudes from the cut surface, 
first in drops, then in a continuous 
flow until after three or four hours the 
flow stops. It trickles down the spiral 
groove, reaches a metal spout which 
guides it into the collecting cup, so 
producing about one teacupful per tree 
once every two days. 





at Daa z 
Collecting the latex. The tapper empties 
the cups. He visits 300-400 trees a day 

After the labourer has cut his last 
groove for the day he returns to the 
first tree and begins to empty the cups 
into his container, which he carries 
either direct to the factory or else to a 
tank wagon. ‘The latex must be 
delivered to the factory as soon as 
possible, because within a few hours 
of its collection it will curdle. 

The next day he will tap another 
line of trees, so that those he tapped 
on the previous day will have a day to 
rest and recover. ‘The next day he 
returns to the first lot of trees and 
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Centrifuging the latex. In order to reduce 
its volume some of the water is removed 
in centrifugal separators 





oe ae . ; 

Rolling and dewatering. Sheet rubber is 

obtained by passing the coagulum through 
a series of rollers 





Producing smoked sheet. The opaque 

white sheets of still wet rubber are dried in 

a smokehouse and become transparent and 
amber in colour 








makes another groove on each by again 
removing a thin sliver. 

The cuts are so fine that only 1 in. 
of bark is used up in a month. The 
tapping panel, it will be remembered, 
started 40 in. above the ground, so the 
tapper has 4o in. of bark to cut, ze. 
some 600 grooves, before the panel on 
that half of the tree is used up. This 
should take about 40 months. Then 
he starts cutting on the other half of 
the trunk of the tree and taps that also 
down to ground level. By the end of 
the total of 80 months the bark on the 
first side of the tree will have renewed 
itself and tapping can begin again. This 
alternation continues throughout the 
tapping life of the tree. 

The useful life of a rubber tree is not 
definitely known. The tree is not ready 
to be tapped until it is about five to 
seven years old. The yield of latex in- 
creases yearly, reaching its maximum 
when the tree is about 20 years old, 
though it is still a fairly good producer 
after 40 years. 


Liquid latex 

As soon as the latex reaches the 
factory it is strained to remove woody 
fragments, grit or other foreign matter 
and ammonia is then added to prevent 
the ‘ milk’ from premature curdling. 
It is then ready either to be converted 
into concentrated latex or into sheet 
rubber. The milky latex fluid is either 
shipped in liquid form or in solid form, 
as either sheet rubber or crepe. 

The water of the latex, as it comes 
from the tree, is usually reduced by 
concentrating it, as this diminishes the 
bulk and so reduces the cost of trans- 
port. By whirling the latex in a centri- 
fuge the rubber globules are concen- 
trated into a cream and most of the 
water is thus removed. This is known 
as ‘ concentrated liquid latex ’. 

There is a considerable saving of 
time, labour and expense in shipping 
rubber to the manufacturers in liquid 
form. There is also a similar saving in 
the factory of the manufacturer, as 
liquid latex enables simpler methods 
to be followed and requires less elabor- 
ate plant than is necessary when 
smoked sheet or crepe is being pro- 
cessed into finished products. ‘The use 
of liquid latex is, however, limited to 
the manufacture of certain rubber pro- 


(Left) A modern aircraft tyre. The de- 
velopment of the aeroplane would not have 
been possible without the pneumatic tyre 





ducts, e.g. foam rubber, rubbe- gloves 
and toy balloons. 


Curds and whey 

If rubber in solid form is required, 
the latex must be treated with a smal] 
quantity of acid, generally either acetic 
or formic acid; it will then set like 
junket. A soft white coagulum of 
rubber will come to the top and a whey 
will be found below. , 

The spongy coagulum is then passed 
through a series of rollers to squeeze 
out the excess water and it is also 
sprayed as it passes through the rollers 
so as to wash out the non-rubhber con- 
stituents contained in the original latex. 
The rubber is now in the form of 
ribbed sheets about 3 in. thick. These 
white sheets are then hung on racks in 
a smoke house for 48 hours or more to 
dry. The heat makes the sheets trans- 
parent and the smoke gives them an 
amber colour and these are known in 
the trade as ‘ ribbed smoked sheets’. 


Crepe rubber 

Crepe rubber is produced similarly, 
except that the material is rolled ver 
thin and is also creped in the process so 
that it can be rapidly air-dried. This 
gives a thin whitish product called 
‘pale crepe’. Lengths of this crepe 
are warmed on steam-heated tables 
which make them slightly tacky. A 
number of these sheets are placed one 
on top of the other and after these have 
been through heavy rollers they emerge 
as thick sheets, which are trimmed 
ready for packing. ‘The finished 
material is known as ‘ sole crepe’. 


Rubber tyres 

It is a fair claim that rubber has 
changed the face of civilisation. Motor 
transport and the aeroplane have done 
more even than the railways to improve 
the world’s communications and % 
bring people closer iogether, but 
neither the motor vehicle nor the aero 
plane could render this service withou! 
the pneumatic tyre. ‘There are an i 
credible number of tyres required for 
the millions of cars, buses, coaches, 
lorries, tractors, motor cycles and pedal 
cycles in the world. Every one of these 
vehicles is dependent for its spec 
comfort, traction silence and length 0! 
life—even for its very existence—” 
rubber. 


r in Story 40 


. 1 P ‘ I 
Compiled from ‘ Rub the Natur 


Pictures ’’, a publication 
Rubber Development Boa d. 
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THE EMPIRE COTTON GROWING 


CORPORATION 


Its contribution to the economic growth of under-developed territories 





HE first serious efforts to grow 
{ote on a large scale in British 
territories were made in the early part 
of the century. At that time, U.S. 
producers dominated the market, be- 
cause 62°,, of world production was 
grown in the U.S.A. and no less than 
70°, of the imports of raw cotton into 
Britain came from the States. 


Birth of the Corporation 

To reduce the dependence of the 
Lancashire cotton industry on Ameri- 
can cotton, the British Cotton Growing 
Association was founded in 1902 with 
the primary object of encouraging 
cotton production in British territories. 
Subsequently, in 1921, the Empire 
Cotton Growing Corporation—pri- 
marily a research organisation—was 
established on the recommendations of 
a special committee, appointed by the 
Board of Trade, to extend and promote 
the growing and cultivation of cotton 
in the ‘ Dominions, Colonies, Protect- 
orates and Mandated ‘Territories of the 
Empire ’. 

A capital grant of nearly one million 
pounds was provided by the Govern- 
ment and the cotton spinners of Great 
Britain agreed to a levy on all cotton 
entering the country. The Corpora- 
tion's total expenditure, in the 35 years 
‘ice it was established, has amounted 
more than three million pounds, of 
Which nearly a million was contributed 
by the cotton industry. Three- 
‘warters of a million pounds has been 
‘pent in East Africa (including the cost 


0 ‘ ‘ 
if the Central Cotton Research Station - 
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Before the Empire Cotton Growing Corporation was established 
in 1921, over 70°, of Britain’s raw cotton imports came from the 
U.S.A. This dependence has since been greatly reduced, and as 
little as 13°, came from the U.S.A. in 1955-56, when the 
Lancashire cotton industry was fortunately able to draw no less 
than 30°, of its raw material from the territories in which the 
Corporation works, as against under 2°, in 1921. 





in Uganda), over a quarter of a million 
in Central Africa, nearly £200,000 in 
the Sudan, and {£100,000 in Nigeria. 
The cost of the long range research 
work carried out in Trinidad before, 
and during the war, amounted to 
£220,000, and more than {£400,000 


was spent in South Africa when the 
plant breeding and experimental work 
was centred there. 

Grants have also been made to re- 
search institutions in Britain for carry- 
ing out basic research, likely to benefit 
agriculturists overseas. Some {£80,000 








COTTON-GROWING AREAS OF 
AFRICA WHICH HAVE BEEN 
COVERED BY THE E.C.G.C. 
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NAMULONGE 







TANGANYIKA TERRITORY 


NYASALAND 


SOUTHERN RHODESIA 








147 


















































has been spent on processing trials to 
make sure that the new cottons pro- 
duced overseas would be suitable for 
spinning. 


Aims 

It has not been the policy of the 
Corporation to grow cotton on other 
than an experimental scale itself; 
instead it has sought to assist and 
encourage growers, and in particular 
the smallholders, to produce cotton 
and to produce it in better quality and 
greater quantity. Behind the scenes, 
there has been the basic research work, 
necessary for the establishment of a 
new crop under various conditions. 

In the early days, the Corporation 
stationed its officers in almost all ter- 
ritories in the Empire where cotton 
appeared to offer possibilities, except 
in India, where this work was already 
being done by the Indian Central 
Cotton Committee. In addition, a 
research station was established in 
Trinidad, in close proximity to the 
Imperial College of Tropical Agri- 
culture, and an experiment station at 
Barberton in South Africa. 

During the war, the Scientific Ad- 
visory Committee which constantly 
reviews the scientific policy of the 
Corporation decided to concentrate the 
staff in the major producing areas, to 
close down the existing research 
stations and to combine them in a new 
central research station in Uganda. 













Some years had to elapse before this 
policy could be put into effect, but in 
1950, the Central Cotton Research 
Station, which is 2,000 acres in extent, 
was Officially opened at Namulonge, in 
Uganda. In the capital cost of this 
station the Corporation was assisted by 
the British Cotton Industry War 
Memorial Trust and the Raw Cotton 
Commission, together with the Colon- 
ial Development and Welfare Fund 
and the Uganda Government, both of 
whom also contributed heavily towards 
running costs. Further assistance to- 
wards running costs was given by the 
Governments of the other British 
cotton growing territories and the 
Sudan. 


Research 

Much of the work of the Corpora- 
tion has dealt with the production of 
new strains of cotton so as to increase 
the yield of lint, while at the same time 
maintaining the standard. It is essen- 
tial, therefore, to make sure that the 
lint meets the requirements of the 
spinners, so samples of any new cotton 
are sent to the Shirley Institute in 
Britain for spinning tests and reports 
on fibre characteristics. The results of 
these tests enable the plant breeders to 
eliminate plants with poor lint, and to 
concentrate their efforts on the most 
promising strains. 

In addition there are field trials and 
laboratory research on all aspects of 


(Top) Harvesting cotton by 
hand 


(Centre) Sorting by hand 


(Left) General view ° 
contour ridging 
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cotton growing, trom the preparation 
of the land before sowing, to the testing 
of the lint after harvesting. Thus in 
addition to botanists and agriculturists, 
the Corporation has to employ special- 
ists in pests and diseases, soil chemists 
and agronomists and others, all work- 
ing with the same common purpose— 
to improve yield and quality. 


Advisory work 

Farmers everywhere are always 
reluctant to adopt new methods until 
they are certain that they are an 
improvement on their present well- 
tried practices. It is a slow and labor- 
ious task, involving much propaganda 
and supervision, to persuade the 
African farmer to change his system of 
cultivation, to use manures and fertil- 
isers, or to spray and dust his crop to 
reduce the damage from pests and 
diseases. 

The introduction of a new variety or 
strain calls for no change in existing 
methods, and there is no extra cost, 
because seed is for the most part dis- 
tributed free of charge by the Govern- 
ment of the ‘Territory. In _ con- 
sequence, such work has offered the 
greatest chance of an immediate 
return. In recent years, however, 
increasing emphasis has been placed 
on encouraging farmers to apply mod- 
ern methods of cultivation, manuring 
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and crop protection. It requires | 
constant vigilance to keep the strains 
pure, to maintain the fertility of the 
land, and to guard against the spread 

of pests and diseases. ; 


Achievements 


In the 35 years since the establish- 
ment of the Corporation there has been 
a more than tenfold increase in the 
production of raw cotton in the ter- 
ritories with which the Corporation is 
concerned—from 112,000 to over 
1,250,000 bales. This is of course the 
result of the combined efforts of the 
growers themselves, the respective 
Departments of Agriculture and the 
work of the Corporation. Cotton 
growing is now firmly established as a 
major industry in the Sudan, East 
Africa and Nigeria, which together 
now produce an average of well over 
one million bales per year, worth more 
than 75 million pounds sterling. Use- 
ful contributions are also received from 
Central and South Africa, while pro- 
duction in the West Indies and Aden 
augments supplies of high-quality, 
long-stapled cotton. 





(Above) When breeding new strains it is necessary to prevent pollen from other plants 

entering the flower (carried by wind or insects). One method is to place wire cones 

over the buds the day before they open. This prevents normal opening and ensures 
that the seed is pure 


(Below) Ridge cultivation: the ridges have been ‘ tied’ to check soil erosion and 
conserve moisture 





















































THE ART OF BUDGRAFTING 





The degree of success achieved in budgrafting varies. Failures waste 


valuable budwood and delay the field programme. 


The following 


account will be of assistance, not only to rubber planters, but also 
to all who have to use the technique of budgrafting. 





HE central woody tissue of the 

stem of a rubber tree is surrounded 
by a cylinder of dividing cells known 
as the cambium (Fig. 1). When 
actively dividing, these cells have very 
thin walls. The cells formed from the 
cambium on the inside develop into 
new woody tissues and those on the 
outside form new phloem or bast 
tissues, including latex vessels. By 
this process the tree increases in girth 
and in later life the bark renews after 
tapping. The word bark will be used 
here to denote all the tissues outside 
the cambium, although this is not quite 
accurate botanically. 

When the bark is peeled away from 
the stem the line of cleavage between 
bark and wood occurs in the cambium, 
because the thin - walled actively- 
dividing cells are the weakest. Not all 
the cambial cells are destroyed by this 
action; a thin layer, still actively 
growing into wood or bark tissues, 
remains undamaged on each of the 
exposed surfaces. 

When the cambium is inactive the 
bark tissues cannot easily be stripped 
away without excessive damage and 
insufficient dividing cells remain to 
form the layers necessary for regenera- 
tion. In budgrafting, the cambium of 
the scion (z.e. the budslip) is placed in 
contact with that of the stock. If both 
remain active, they grow together to 
form one new cambium. Thus con- 
ditions must favour cambial activity 
at the time of preparation of the stock 
and budslip, and afterwards to enable 
the tissues to grow together. The 
activity of the cambium is stimulated 
by complex growth-promoting sub- 
stances descending from the leaves. 
These natural hormones also inhibit 
the outgrowth of lateral buds. Their 
supply is inadequate when the leaves 
are lost or diseased during wintering 
and in the first stages of the outgrowth 
of new flushes. When the stocks are 
cut back the supply of hormones is 
removed. 
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Collection of budwood 

Care should therefore be taken to 
avoid budding when stocks or bud- 
wood are not in a condition of steady, 
vigorous growth. Optimum conditions 
for growth usually occur in Malaya 
during the periods of August to January 
and March to April; these are, as a 
rule, the best seasons for budding. 
When budwood is taken from old 
nurseries or from the branches of 
mature trees the wintering season must 
be avoided. Many new flushes may be 
expected after manuring, so fertilisers 
should not be applied less than four 
months before stocks and budwood are 
required. Ideally, stocks and budwood 
should be in a like state of healthy 
growth. Clearly the best time for bud- 
ding is when rain may be expected to 
ensure vigorous growth. But budding 
during rain or when dew and mist still 
cling to the trees must be avoided, 
chiefly because it is difficult to ensure 
the required degree of cleanliness for 
success. 

Most budders achieve higher suc- 
cesses using budwood with brown 
bark, not green. Easy stripping is a sure 
sign of cambial activity. 

The budwood after cutting should 
have the ends waxed unless it is to be 
used the same day. It must be pro- 
tected from the sun and mechanical 
damage. ‘The sticks must not rub 
against each other, for this might 
damage the delicate buds. Damp sack- 
ing with grass or cover crop forms a 
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suitable temporary packing, but for 
long - distance transport the sticks 
should be wound in coconut fibre just 
damp to the touch and carefully packed 
in sacking or boxes. 









Stocks 

These should be at least 1 in. in 
diameter at 4 in. from the collar. When 
buddings are intended for transplant- 
ing as budded stumps, stocks of 2 in, 
or more in diameter often survive 
better in adverse conditions, although 
smaller stocks are cheaper to pull and 
transplant. The larger the stocks, in 
general, the longer the dormant period 
after cutting back, but the more rapid 
the growth of the budshoot when it 
does come away. 
























Procedure 

Although budgrafting technique is 
well known, particular points merit 
more attention. Cleanliness is essential 
throughout. Budders should not be 
allowed to cut and keep in their work- 
ing boxes a large number of budslips 
for several hours’ work, since these 
may get dry. After cutting the bud- 
slips (Fig. 2) the procedure is to: 

1. Clean the base of the stock with 
rough cloth or sacking. 

2. Prepare the stock on the shade 
side (the north and south sides are 
protected by the leaves when the su! 
is overhead and do not face the mort- 
ing and afternoon rays)—make the 
three cuts necessary to open a flap o! 
bark about 4 in. x } in. (this should 
not be opened immediately). 

3. Trim the budslip, remove the 
wood from the bark and cut the slip 
fit the panel so as to leave a narrov 
margin of about } in. wide at the 
edges and } to 3 in. at the top (Fig. 3 

4. Open the flap on the stock an¢ 
insert the budslip (Fig. 4). 
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tissues of a rubber tree in section 
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5. Close the flap and bind the whole 
together with a bandage or with a palm 
frond and twine (Fig. 5). 

6. Fix a leaf as a shade by tying a 
collection of leaves above the graft. 
A good budder may make the flap free 
to open upwards or downwards, which- 
ever is swifter and easier. A flap with 
the free end below helps to keep rain 
out, but the exclusion of water should 
be ensured by adequate covering and 
firm binding. 





Fig. 2. Cutting a bud from a young 

branch of a proved high-yielding strain 

or clone. One other bud has already been 
removed 


Preparing the stock 

Although the stock is marked out 
first, it is not opened at once. This 
procedure allows the exuding latex 
partially to coagulate and reduces the 
risk of a smear or trickle of latex cover- 
ing the exposed cambium and pre- 
venting union. If the budslip were 
trimmed and stripped first, it would be 
left exposed for a few moments. Then 
dirt particles might settle on the cam- 
bium surface and, worse, the delicate 
dividing cells might be damaged by 
‘xposure to dry air or sunlight. It is 
therefore recommended that the flap 
cut should be made before the budslip 
8 prepared. 


Preparing the budslip 

When the budslip is stripped the 
Wood must be bent away from the bark 
and not the bark from the wood. If 
the budslip is cut too thick, the woody 
portion will not bend away easily. The 
object is to keep the bark in as near its 
Natural position as possible. This is 
ost easily achieved by holding the 
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and pulling the wood away with the 
teeth. The wood may be bent away 
with a knife, but this requires more 
care and is likely to damage slips with 
prominent buds. Any bending or 
cracking of the bark increases the 
damage to the cambial layer and latex 
will seep on to the cambium surface. 
Latex may also seep from bruised bud- 
wood. Before the budslip is inserted 
it should be inspected to see that the 
bud is still undamaged and that the 
cambial cushion on the inner side is 
not broken. 


Insertion of the slip 

During insertion of the budslip and 
binding of the budding, the two cam- 
bial layers must not be rubbed to- 
gether or the dividing cells will be 
torn. The two surfaces should be 
placed together and kept firmly in con- 
tact without any lateral movement 
whatsoever. The budslip should be 
the right way up, with the leaf scar 
below the bud. An upside-down bud- 
slip will take, but the final union may 
be unsatisfactory because the scion 
shoot twists, loops or turns sharply at 
the union. 


Closing and binding 

After the budslip has been inserted 
the flap is closed over it and the whole 
bandaged and bound. A waxed calico 
bandage (about 24 in. « 1} in.) is the 
traditional material. This should be 
wound tightly from below upwards and 
the free end pressed into the bark of 
the stock with the bone end of a bud- 
ding knife. Bandages may be used 
more than once, but their value de- 
teriorates. Apart from the high cost of 
waxed calico bandages, they have other 
disadvantages. If not in good con- 
dition, they break when pulled tight, 
and unskilled workers are apt not to 
fix the free ends properly. With large 
stocks the bandages may be inadequate 
to cover the budding flap completely 
and as a result rain may enter. 

We recommend instead the use of 
covering shields cut from mature leaf- 
lets of coconut palm. These should be 
about 6 in. * 2 in., with the main vein 
central. When placed over the closed 
flap the shield should overlap on all 
sides. Hessian twine is tightly bound 
round the budding itself and above and 
below to seal it against the entry of 
rain. Firm binding, maintaining a 
steady pressure during the whole 


trimmed budslip by the top and edges 





Fig. 3. The inner wood is removed as 
shown; the outer bark with its bud is 
trimmed to a neat rectangle 


operation, is absolutely essential. Palm 
leaf shields give slightly lower success 
than the best that can be achieved with 
waxed bandages. 

When budding is done in the field 
or on the exposed edges of nursery 
beds a leaf shade must be affixed after 
binding for protection against the sun. 


Opening 

The period before opening must be 
adequate for the tissues to grow to- 
gether, but not so long that the stock 
increases in girth and causes the bind- 
ing to bruise the budpatch. Girthing 
accelerates in wet weather and is re- 
latively greater for smaller stocks. 
Nursery buddings are opened earlier 
than field buddings. The period 





Fig. 4. A rectangular panel is cut in the 

bark of the stock, the flap is peeled back 

and the rectangle of high-yielding material 
is introduced 























































































Fig. 5. The flap is closed and the budgraft 
is bound with adhesive tape or waxed 


calico, about 24 in. 1} in., beginning at 
the bottom and winding upwards 


between budding and opening may be 
from 14 to 23 days, but in normal field 
practice 18 to 20 days is the optimum. 
For example, if the period after bud- 
ding has been very wet, nursery bud- 
dings may be opened after 14 days and 
field buddings after 16 days. Field 
buddings on normal stocks may be 
opened after 23 days. 

On opening, the flap is cut hori- 
zontally along the clearly defined ridge 
which marks the upper edge of the 
patch beneath the covering flap of 
stock bark (Fig. 6). Any callus around 
and over the budpatch should be 
removed. The brown bark of the ex- 
posed patch is slightly scraped near the 
‘eye’ or dormant 


top and below the 





The flap is cut off after 14 days 

buddings) or 23 days (field 

Soon the bud will begin to 
grow 


Fig. 6. 
(nursery 
huddings). 
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bud—if the healthy green of living 
inner bark shows, the budding is a 
‘success on opening’. There is no 
need to cut a deep nick into the bud- 
slip; a light scratch suffices to expose 
the green inner bark. In the field it is 
especially important to renew the shade 
over the budpatch after exposure. 


Cutting back 

The period between opening and 
cutting back is to enable the union of 
cambial layers to complete and for the 
budpatch to harden off in its new en- 
vironment. Stocks should not be cut 
back for at least 10 days after opening 
(Fig. 7 and 9). 

The stock should be sawn off about 
4-6 in. above the bud, depending on 
the size of the stock. For larger stocks 
at least 6 in. of snag should be left or 
the snag may crack and split due to 
direct exposure to the sun. The re- 
maining snag normally dries and rots 
away; wounds heal without difficulty 
on stocks up to 2 in in diameter. With 
larger stocks the remainder of the snag 
may have to be sawn off when the bud- 
shoot has a foot or more of brown bark 
above the union. The snag should be 
sawn off at an angle of 45°, the upper 
end of the cut being just above the 
budded shoot and the lower end below 
on the other side. The edges must be 
trimmed to promote even callus 
growth. A wound dressing, such as a 
mixture of cow dung and clay applied 
on a piece of hessian, prevents dieback 
from destroying the budding and aids 
healing. Painting the cut surface with 
a good white lead paint mixed with 
linseed (not mineral) oil is also satis- 
factory. 

When buddings are not cut back the 
stocks continue to girth, especially 
during rainy periods. In such circum- 
stances the budpatch may be lifted 
away from the stock. This occurs when 
callus growing from the edges of the 
flap makes a pincer movement on the 
budpatch; distortion is also due to the 
less vigorous growth of the regenerated 
cambium beneath, compared with the 
original stock. Although successful 
buddings which have not been cut back 
may survive six months or more during 
a dry spell while awaiting transplant- 
ing, for preference they should be cut 
back within a month of opening if con- 
ditions are favourable. 


After-care 
The young buddings must be regu- 
















larly inspected and stock shoots pruned 
away to ensure that only the grafted 
bud grows out (Fig. 8). When the 
grafted bud grows out a vascular con- 
nection forms through the regenerated 
cambium of the union. Growth re. 
orientates about this new axis, so that 
wood and bark tissues formed after the 
union are continuous from stock to 
scion. During the first stages of this 
process the union is weak because the 
new wood tissues are not yet hardened 
in a saucer-shaped area at the base of 
the young shoot. 

At one time young buddings used to 
be protected with shields split from 
large bamboo stems. ‘This is rarely 
done in the field now, but is worth 
while when valuable material is being 
multiplied in the nursery. The shade 
from the shield helps to turn the young 
budding upward and also protects the 
young shoot from insect attack, par- 
ticularly by grasshoppers, which can 
cause considerable damage by nibbling 
the tender growing points of newly 
emerging budshoots. 


Ten days later the stock is sawn 
off 4-6 in. above the bud, depending 


Fig. 7. 


the size of the stock. The cut should & 
at an angle of 45 


In closely planted nurseries all suc- 
cesses should be cut back together an¢ 
unwanted seedlings removed, other 
wise the shade of the grown plants 
suppresses the young buddings an¢ 
rainwater dripping from the leaves ¢™ 
courages dieback of the young shoots 
due to fungal attack. 


Summary 

The main points are the selection 0! 
budwood and stocks which strip easil 
cleanliness in all budding operation" 
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Fig. 8. The first shoot and young leaves 
of a successful graft. When the graft is a 
year old the snag of the stock is neatly 
pruned away 


‘Current Affairs’—E.D.A.°s 
New Agricultural Film 
Produced by Humphrey Swingler. A 

Greenpack production, in association with 

the Film Producers’ Guild. Running time, 

31 minutes. Available in 35-mm. and 

16-mm. (sound) from the British Electrical 

Development Association on application. 
The application of electricity to 

agriculture is assuming increasing im- 
portance in view of the rising wages of 
agricultural workers, the shortage of 
agricultural labour, and the urgent 
need to produce more and still more 
food to meet the increasing needs of 
ever - increasing urban populations. 
The main problem of the farmer today 
is to meet rising costs of production 
with greater production per acre and 
per man and at the same time ensure 
that the quality of production is main- 
taned at a high level. 

In England there are more than 
280,000 farms which are in a position 
10 take electricity from the national 
end and it is planned to take in 85°, 
*y 1964. Dairy and crop husbandry 
‘roughout the British Isles present 
“onomic and physical problems to 
which there are several solutions, not 
Necessarily the same for every farm. 
the film shows a number of different 
‘ams where electricity is seen helping 
‘he farmer in many different ways. 

The film is personal in its appeal 
ind centres round the owner of a mixed 
rable and dairy farm 150 acres in 
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care in avoiding bruising, bending and 
drying out of the bark, from cutting of 
budwood to insertion of budslip. 
Success depends on the activity of the 
cambium. The delicate cells have to be 
protected. Latex, dirt or moisture 
must be prevented from separating the 
tissues of stock and scion. The period 
before opening needs to be adequate 
for a union to be formed, but not long 
enough for girthing to cause undue 
pressure on the budding. This must 
be judged on weather conditions. 

Finally, the successful budder is 
usually born, not made. Good hands 
work fast and surely at critical points 
in the operation; absolute cleanliness 
is only perfected by practice. Any 
member of the gang who fails to 
measure up to these standards will 
prove an expensive liability. 


Reprinted from the Planters’ Bulletin of 
the Rubber Research Institute of Malaya, 
1955, New Series No. 20. 


extent. He is a good farmer who, 
under the changing conditions of 
today, is not quite making the grade. 
On the advice of the Electricity Board 
he visits a number of farms and 
as a result of what he cees he installs 
gradually, keeping well within his 
means, such equipment as an electric 
hot-water boiler and sterilising plant 
for his dairy, an electric hammer mill 


Fig. 9. Section through a budded stump, 

showing how the trimmed stump of the 

stock heals over and how the vascular 

system has joined with that of the clonal 
stem 


Photos: Fig. 1, Rubber Research Institute of 
Malaya; Fig. 2-9, Natural Rubber Development 
Board. 


and feed mixer for his cattle and a 
dual-purpose grass- and grain-drying 
plant to help him during bad weather, 
when his crops may be harvested wet. 
Controlled ventilation in the henhouse 
and artificial lighting to extend the 
working day to 14 hours make it 
possible for him to increase his egg 
yield and so make poultry-keeping a 
paying proposition. 





A shot from the film ‘ Current Affairs’ showing the use of electricity to ensure purity 
and keeping quality in milk 

























































































































































































The Mechanical Harvesting 
of Tea Leat 


C. R. HARLER 














mechanical aids to agriculture. 


The mechanisation of agriculture in its more advanced phases will generally require that the work 
must be arranged to suit the machine. The supreme example of this is to be seen in the precise layout 
of the pineapple fields of Hawaii, which are designed to permit the almost total mechanisation of that 
industry. Today it will be an essential preliminary before any tea estate is planted or replanted to 
consider the possibilities and the requirements for the mechanical plucking of tea. This article should 
be read, not only by every tea planter, but also by all who are concerned with the application of 











HE plucking of fine, even leaf 

shoots from the tea bush is a 
highly selective process, still carried 
out by hand in most tea countries. 
However, shear cropping has been 
regular practice in Japan for almost 50 
years and this system of harvesting has 
been extensively employed in Georgia, 
U.S.S.R. In many tea areas, including 
India, Java, Ceylon and eastern Africa, 
mechanical croppers have been under 
trial for a number of years. 

A tractor-drawn leaf harvester, with 
cutters worked by a small petrol motor, 
was designed and put under trial in 
Georgia 25 years ago. Other types 
were also employed at this period, but 
none achieved complete success. Since 
then, from time to time, illustrations 
of Russian tea harvesters have ap- 
peared, but exactly what progress has 
been made is not clear. At present a 
self-propelled machine, which runs on 
the soil between hedge-planted tea, 
the leaf from the line thus 
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Fig. 1. Plucking shears used in Japan. 

The left-hand blade acts as a scoop and 

the plucked leaf enters the long cotton bag 
attached to the right-hand blade 
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straddled. ‘The cropping apparatus 
consists of a comb with mobile, 
rubber-covered teeth which press the 
shoots against immobile teeth, thereby 
breaking them off. The harvest thus 
gathered constitutes 80-85°,, young 
leaves, 10°,, coarser leaves, and the rest 
twigs and old leaves. 


Harvesting with shears 

In 1923 the writer visited the tea 
districts of Japan and saw the harvest- 
ing of tea leaf there with hand shears. 
The practice had become common 
since about 1g10, in order to meet a 
rise in wages about that time. 

The shears, illustrated in Fig. 1, 
have cutting blades 8 in. long, with a 
scoop fitted to the left-hand blade and 
a long cotton bag to the other. The 
mouth of the bag is kept open with a 
thick wire loop, attached to the blade, 
and the other end of the bag, also 
open-ended, is held in the hand with 
the right handle. As the bag becomes 
filled with leaf it is emptied into a 
basket. 

The individual shoots which grow 
on the China-type bushes in Japan are 
smaller than those produced by Assam- 
type bushes in India. Thus, 25 to 30 Ib. 
of leaf is a fair task in Japan with 
hand plucking, compared with 40 to 
60 Ib. in Assam. With shear harvesting 
in Japan 200 to 250 lb. can be gathered 
by a woman and 300 lb. by a man. 
The record harvest is about 450 lb. of 
leaf in a day. 


Flush plucking 


In order to appreciate plucking con- 
ditions in Japan, it is necessary to 





realise that the plants are of the ex- 
treme China types, planted out directly 
in the field as seed, one seed almost 
touching the next, either in rings or in 
lines. As a result, a composite bush is 
formed, beehive in shape or as a con- 
tinuous hedge. The plucking surface 
extends from the soil to the crown of 
the stand and resembles a box hedge 
in appearance, thick with summer 
foliage. Picking or harvesting takes 
place four times in the season, some- 
times only three, and at each picking 
the whole flush of five leaves or so is 
taken. 

The cropping periods are indicated 
below, but it is emphasised that, al- 
though each period of harvesting in 
Japan may extend over several weeks, 
according to local conditions, each area 
is picked only once in that time. 

The first picking, constituting the 
spring flush, is made some time in 
April or May, and in the whole of 
Japan this may take place in a period 
extending over some 30 to 40 days. The 
second picking is in June, extending 
over 15 to 25 days, and the third is in 
August, made over a period of 10 
15 days. The final picking is made 
September or October over a period of 
about 10 days. This last consists 
rough leaf and is made into a poor 
quality tea called Yoban-cha. 

In order to make the best of the 
harvest, an area must be cropped whe! 
most of the bushes are at the height 
the flush. One strong argument 
Japan in favour of clonal planting 
that bushes of the same clone tend © 
flush at the same time, whereas the 
dividuals of a mixed stand may '# 
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their pecks at different periods. 

Tea in Japan is very heavily ferti- 
lised, with up to 400 Ib. of nitrogen 
per acre and liberal doses of phos- 
phates and potash. Crops are enormous 
and yields of 3,000 to 4,000 Ib. of tea 
per acre are common. The present 
average yield is 1,500 lb. per acre, 
double that in north-east India. 


Plucking shears in Assam 





A pair of Japanese shears was 
brought to Assam in 1923, copies were 
made and tried out in several estates. 
The general result was failure, not only 
with regard to the evenness of the leaf, 
but also with regard to the yield per 
acre and the amount harvested per 
worker. 

The bushes were cropped weekly, 
so that failure with regard to ultimate 
yield might be expected, because many 
unready shoots are taken which, with 
discriminating hand plucking ,would be 
left to develop and mature for later 
plucking rounds. 

The failure with regard to the 
amount harvested by each worker 
might also be expected from a weekly 
cropping. ‘Thus, in the full season in 
Assam, the weekly harvest of leaf from 
first-class tea may yield 1 maund (80 
lb.) of tea per acre, made from about 
360 Ib. of leaf. This quantity would 
be taken from about 2,760 bushes, say 
202. of leaf per bush on the average. 
With fine plucking this weight repre- 
sents perhaps 56 shoots, and with 
coarse plucking 28 shoots or less. Such 
iumbers of shoots do not involve close 
spacing on a bush with a plucking area 
of up to 16 sq. ft. If shears have to be 
moved about to gather the odd shoot, 
the work can be more arduous than 
hand plucking. 

In Japan, with flush plucking four 
mes a year on an area yielding 1,500 
b. tea per acre, each cropping might 
yield 1,700 lb. of fresh leaf per acre. 
This is more than four times the yield 
of the weekly pluck from the best 
‘states in Assam. 

; Cropping at intervals markedly 
nger than the usual seven days 
tollowed in north-east India, or even 
Hush cropping, may be the key to 
“uccess of mechanical harvesting in the 
‘ta plantation industry. 


Hand plucking in Assam 
. In Assam a woman needs one-half 
three-quarters of a minute to pluck 
d > ° 
ush selectively, taking two or three 
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Fig. 2. A hand 
cropping machine 
which is operated 
electrically using a 
travelling cable. 
The tilt of the 
machine can be 
varied as shown, 
but it is tiring to 
operate 


leaves and a bud, according to the 
standard employed. ‘The bush is 
plucked at a level parallel to the ground 
and older leaves of the present picking 
left above the ‘table’ so formed, 
after the top of the shoot has been 
plucked, are broken back and dis- 
carded. Thus the plucking table is 
maintained level. Shoots which only 
protrude above the table by one or two 
leaves and a bud are left for next week’s 
round, according to the fineness of the 
pluck. This line of procedure gives 
an even pluck and will never be 
equalled for selectivity by any machine 
in practice. 

Although it is usual to talk about a 
flat plucking table, the plucking surface 
is not flat in the strict sense of the 
word, as reference to the illustration of 
bushes in Fig. 2 will show. There are 
always parts of older leaves and stems 
protruding above the plucking level 
and many of these must be taken by 
any type of mechanical harvester. 

At the height of the season in a 
heavy - yielding Assam estate five 
women can pluck an acre of tea, com- 
prising 2,760 bushes, in an eight-hour 


day. With fine plucking, each woman 
will bring in 40 to 60 lb. of leaf making 
10 to 15 lb. of tea. Much more leaf is 
harvested with coarser plucking. Well 
over half the labour force is employed 
in the task of plucking over the five 
rush months and sufficient resident 
labour is maintained the whole year to 
meet this demand. In the non-crop- 
ping period it is impossible to find 
essential work to occupy all the labour. 
Hence it follows that any saving in 
plucking labour would reduce both 
actual plucking costs and also off- 
season expenditure. The use of casual 
labour, recruited from nearby villages, 
for plucking in the busy season is 
unsatisfactory. 

On a first-class 1,000-acre estate in 
Assam, making an average crop of 15 
maunds (1,200 Ib.) tea per acre, a total 
labour force of 1,500 workers, men, 
women and juniors, is needed in the 
rush period. On a seven-day plucking 
round and a six-day working week 
no less than 850 pluckers are engaged 
on the 170 acres cropped daily. The 
need for mechanical harvesting, if 
practicable, is clear. 





























































Trials with hand machines 
Hand-cropping machines have been 
tried out in Assam over the past several 
years, but have generally been found 
to be no faster than hand plucking and 
markedly less selective. The principle 
followed in the machines is that of a 
comb with mobile teeth and a revolving 
rubber-lipped wheel to sweep the leaf 
into a container (Fig. 2). A machine 
with a 2-ft. cutting edge is tiring to 
the operator to hold level and, accord- 
ingly, as the machine is allowed to sag 
the plucking table of fixed height is no 
longer maintained. ‘lo overcome this 
defect a support for the machine has 
been devised, as shown in Fig. 3, but 
this has not been generally adopted. 

The power supply for a hand ma- 
chine difficulties. A 
petrol-operated motor carried on the 
plucker’s back is, understandably, not 
popular with the plucker. Electric 
cables bringing current from a central 
generator give constant trouble, especi- 
ally in the wet weather. 

A clipper 4-ft. wide, carried by two 
men, has been considered, but this is 
not practicable, so that the choice 
turns towards a wheeled machine. 


presents some 


Wheeled machines in Assam 

Although the solution to the prob- 
lem may lie in the use of power-driven 
machines on wheels or tracks, strad- 
dling one or more lines of bushes, 
similar to those under experiment in 
the U.S.S.R., here again, of course, 
many difficulties arise. Even in the 
flattest areas of Assam the soil surface 
is never quite level and a mound or dip 
of an inch or two under the wheel may 
lift or lower the cutting edge sufficient 
to cut too finely and to miss leaf, or to 
mow into the twiggy area below the 
plucking table. ‘These eventualities can 
be partly obviated by the use of ‘ skis ’ 
fitted to the clipper, as shown in Fig 4. 
These attachments slide over the 
plucking table and tend to keep the 
clipping edge at table level. 

Other problems to be met include 
those presented by the pattern of 
planting existing on most estates. Thus 
in Assam the bushes are usually put 
out 4 ft. « 4 ft. square or 4) ft. tri- 
angular. Such spacing produces a 
fairly solid mass of bushes through 
which a machine cannot be con- 
veniently driven. 

Another difficulty comes from the 
presence trees which are 
planted amongst the bushes about 40 ft. 


of shade 


156 


Fig. 3. 
the operator’s back. 


square and inhibit the clear run of a 
machine. It is uneconomic to plant tea 
in north-east India without legum- 
inous shade trees, because they prac- 
tically double the crop and render 
other benefits which need not be en- 
larged upon here. Whether the shade 
trees are planted in the tea rows or 
between the rows they still obstruct 
the passage of a wheeled cropper. 

The economic life of the tea bush as 
grown in Assam is perhaps 40 years, 
and, since about 1920, the uprooting 
and replanting of aged areas has been 
taken in hand as occasion or conditions 
permitted. It is now generally recog- 
nised that an estate should consider 
the replacement of about 2$°,, of the 
stand each year. It is clear that if the 
mechanical harvesting of the crop is to 
be taken seriously in hand, then a new 
pattern of planting, both for the tea 
and for the shade trees, is necessary. 
To begin with, rows about 5 ft. wide 
will be required to take the wheeled 
machine, but just what the spacing 
within the rows should be is a question 
still under study. This should certainly 
be less than 5 ft. and in many re- 
planted areas the bushes within the 
rows are spaced at 2} ft. This may not 
be the optimum spacing, although it 
must be remembered that the type of 
quality bush at present being selected 
is often not as broad as the bushes 
previously employed, which, planted 
as closely as 4 ft. square, still gave 
enough space for the plucker to move 
between them. 








A hand cropping machine which is operated by a petrol engine carried on 
The weight of the machine is taken by the overhead support ani 
the cut can be varied by straining the spring 


Reverting now to the planting of 
shade trees, these might best be grown 
in every eighth row, which would be 
left clear of tea. ‘This arrangement 
would allow for spacing of 40 ft. 
40 ft., and the trees would offer no 
hindrance to the harvester. If the 
eighth row were, however, also planted 
to tea, these bushes would have to be 
plucked by hand or with a portable 
hand machine. 

Other difficulties for wheeled har- 
vesters include the presence of drains 
and sloping land. ‘Thus the problems 
many sided. 

Yet perhaps the greatest trouble 
might come from the ruts which 4 
machine, making a weekly cropping 
round, as at present, would form ins oft 
soil. This would upset plucking levels 
To run a machine on light rails would 
be satisfactory from the point of view 
of even, regular plucking, but certainl} 
not from that of cost, which might be 
about £700 per acre. ‘The use of tracks 
or a chain on individually sprung 
wheels has been considered, but the 
disadvantages and complications 
either would appear to outweigh a 
gains. The fact remains that for the 
weekly or frequent harvesting of a te 
bush the cropping surface should be 
raised not more than about } 1 # 
each harvesting. Anyone familiar with 
conditions on a tea estate will reals 
how difficult it would be to achieve 
this degree of accuracy with a wheeled 
machine running on soggy soil. 

A machine of the typ: illustrated 
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Fig. 5 is now under trial in Assam. 
It will be seen that steps have been 
taken to minimise rut formation. ‘Skis’ 
are used below the cropping apparatus, 
although they are not shown in the 
photograph. 

During the 1956 season the harvester 

was under experiment at Tocklai, 
Assam, and the following preliminary 
observations were recorded. The tea 
ysed for the test was planted 4 ft. 
4 ft. square and the machine had a 
wheel base of 7 ft. 6 in. and a wheel 
track of 4 ft. The speed was about 1} 
m.p.h. and at this rate 28 bushes per 
minute were dealt with. Modified to 
carry out light pruning, the machine 
can cover 16 bushes per minute. It is 
considered that there should be little 
difficulty in adapting the harvester to 
carry out spraying, cultivation and the 
application of fertilisers. 

The harvester was used on a seven- 
day round and the crop was compared 
with that obtained by hand plucking 
on a similar round. Although the 
amount of leaf gathered was about the 
same in both cases, the make-up was 
very different. ‘Thus, by hand, 75°, 
of the pluck was fine leaf and the rest 
was three leaves and a bud. The har- 
vester brought in only about 53°,, fine 
leaf, almost one-third of which was 
damaged, and 23°,, three leaves and a 
bud. The balance consisted of hard 
stalk and old leaf not suitable for 
manufacture (15°, of the total) and 
coarse leaf. The experiment will 
continue. 


Mechanisation in Ceylon 

In Ceylon the harvest is gathered all 
the year round, although at a variable 
rate. Nevertheless, almost half the 
labour costs are for plucking and nearly 


Fig. 5. Mechanical 
tea cropper now 
under trial in 
Assam. This mech- 
anical harvester on 
wheels straddles a 
line of tea bushes, 
but can only work 
satisfactorily on 
level ground. The 
machine travels at 
the rate of 1} m.p.h. 
and can deal with 
up to 28 tea bushes 
per minute 


half the force is engaged in this task. 
The problem of mechanising field 
work, including cultivation, pruning 
and plucking, is more complex in 
Ceylon than in Assam because of the 
nature of the terrain, which is usually 
on a steep slope. It is reckoned that 
this last feature puts about half the tea 
area out of court so far as mechanisa- 
tion is concerned. Experts conclude 
that if the other half of the stand were 
replanted to a suitable bush pattern, 
fairly straightforward mechanisation 
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Fig. 4. A cropping 
machine which is 
driven by a tiny 
petrol engine and is 
carried by hand 
over the tea bush 
with the two skids 
resting on the 
plucking table 





could be introduced and labour re- 
quirements cut to one-half the present 
figure. 


Some mention must be made of the 
method of plucking generally followed 
in Ceylon, which is ‘ above a leaf’. 
Thus, before two leaves and a bud are 
plucked, three and a bud are allowed to 
grow, so that after plucking one leaf is 
left. ‘This process leads to the forma- 
tion of a domed or umbrella-shaped 
plucking surface to each individual 
bush, making mechanical harvesting 
impossible. Such a plucking surface 
has been formed by an entirely dif- 
ferent procedure from that employed in 
producing the domed surface in Japan, 
where the composite bushes are flush 
Similarly, the photographs 
showing lines of dome-shaped bushes 


plucked. 


in Russia represent composite, flush- 
plucked bushes. If tea is to be mech- 
anically harvested, there can be no 
question of plucking above a leaf. 
With the present method of planting 
followed in India and Ceylon the 
bushes must be mechanically cropped 
to a flat table. 

On one estate in Ceylon hand tea 
harvesters, harnessed to the worker’s 
back, have been systematically tested 
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on a 50-acre block. ‘The bushes were 
cropped flat on a 14- to 20-day round, 
which is about double the normal 
period. The harvest was rough in 
appearance compared to hand-plucked 
leaf, but there was considerable saving 
in labour and satisfactory prices were 
obtained for the teas at the sales. 

One interesting point about the 
above experiment is the claim that 
when the leaf was manufactured by the 
P.F. process a strong, pungent, coloury 
liquor was produced. ‘The so-called 
P.F. process (pulping and fermenting) 
was developed by the Tea Research 
Institute, Ceylon, about 20 years ago. 
The unwithered leaf is pulped in a 
machine like the Clivemeare roller, 
then fermented to make the most of its 
liquoring qualities and fired in the 
normal manner. A tea admittedly of 
poor appearance is thereby produced, 
but one with a useful liquor. The total 
time taken between bringing the leaf 
to the factory and the production of the 
finished tea is about two hours. 

Some years ago, the present writer, 
in the Tea and Rubber Mail of 20 April, 
1950, gave a fanciful description of tea 
planting in the year A.D. 2000. It was 
predicted that one European would 
deal with 100 acres of tea, mechanically 
flush harvested by a wheeled cropper, 
at the rate of 3 acres a day. The annual 
out-turn would be well over 3,000 Ib. 
of tea per acre. The leaf would be 
pulped as soon as it reached the factory, 
given a short fermentation and then 
fired and pressed into pellets. It may 
be mentioned that the P.F. process as 
originally worked out in Ceylon in- 
cluded pelleting. This prediction dif- 
fered from the experiment described 
above only in that it included flush- 
plucking. 

If an area were harvested by a 
wheeled machine once each flush, then 
the rutting of the soil would be reduced 
or avoided and the need for maintaining 
the exact table height essential with 
weekly plucking would be obviated. 


Conclusions 

Certain facts emerge from this dis- 
cussion. ‘The first is that with the 
China-type composite bush, as planted 
in Japan, flush-plucking with shears 
gives highly satisfactory results. The 
use of shears in Assam with the Assam- 
type bush, planted in rows and plucked 
weekly, is a failure, both regarding any 
saving in labour and in the quality of 
the leaf compared with hand plucking. 
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It is clear that with weekly cropping 
mechanical plucking cannot duplicate 
hand plucking regarding selectivity. 
Teas made from machine-plucked leaf 
are inferior in appearance and quality 
to those hand plucked. For this reason 
it has been decided to speak of mech- 
anical harvesting rather than of 
mechanical plucking. 

Owing to the non-selectivity of crop- 
ping machines, weekly harvesting will 
usually give less crop than weekly 
plucking. The harvest will consist of 
standard shoots, unready shoots and 
pieces of older leaves. 

It is evident that with the usual 
spacing of bushes and shade trees 
common in tea plantations the most 
cannot be made of harvesters. Both 
bush and tree arrangement need to be 
on a new pattern to get the best out of 
a mechanical harvester. 

The hand machine is not satisfactory 
in that it tires the worker and thereby 
reduces his accuracy, whilst the ques- 
tion of power supply to the machine is 
an added complication. These objec- 
tions do not apply to the hand shears 
used in Japan on hedge-planted, China- 
type bushes which are flush-plucked. 

The conclusion is thus reached that 
a machine on wheels is desirable. This 
puts mechanisation out of court for 
areas planted on sloping land. 


The outcome 

It will have been gathered that to 
get the best out of harvesting machines 
a longer cropping period than seven 
days will be needed. As long as labour 
is available at a reasonable wage, 
quality districts will continue to use 
hand-plucked leaf. Indeed, some of 
the areas producing the finest teas in 
Ceylon and Darjeeling are wholly un- 
suited to mechanisation because of the 
slope of the land, although hand shears 
might be used on a long plucking 
round. 

However, flush harvesting on broad 
sheets of tea is a different matter and, 
if labour costs can be reduced to a 
fraction of the present figure and crops 
doubled by this procedure, the tea pro- 
duced would certainly find a profitable 
market. At a conference held in Ceylon 
in 1954, a paper was read on the future 
of Ceylon tea and the speaker ended 
his discourse by wryly remarking that 
unless costs could be reduced high- 
priced Ceylon teas might be replaced 
by those mechanically plucked by 


others—say an Australian—earning 





wages of {20 a week as he mows it of 
the hedges of New Guinea. 

A few years ago trials were made ip 
Africa with mechanically harvested 
flush-plucked leaf. ‘The crop was more 
than doubled thereby, compared with 
that given by weekly hand plucking, 
The made tea in bulk was rough in 
appearance, although much could be 
done both in the green-leaf and in the 
final stage to improve this. The finer 
leaf, after sorting, was wholly accept. 
able in appearance and in liquoring 
qualities, whilst the rough balance was 
still useful and well valued. 

It is possible that flat plantation te, 
lands all over the world will, in due 
course, be mechanically flush har. 
vested. Indeed, if the tea industry is 
developed in countries like Queens- 
land, Australia, such procedure will be 
nec2ssary to make the crop a profitable 
one. 





Technical News 

Atomics for April contains articles 
on ‘ Treatment of Highly Active 
Wastes’ by C. B. Amphlett, * Chemi- 
cal Processing of Nuclear Fuels’ by 
C. R. Nicholls and R. Spence, 
‘Chemical Aspects of Nuclear Power 
—I’ by F. S. Martin and ‘ Engineer- 
ing Problems of Nuclear Power—I’ 
by Sir Claude Gibb. 

The April issue of Dairy Engineer- 
ing includes articles on ‘ An Under- 
ground Milk Reception Plant, 
* Stainless Steel v. Wooden Butter 
Churns ’, ‘ Orange Drink Production 
for the Dairyman’ and ‘ Personne 
Management and Automation in the 
Dairy ’. 

The contents of Chemical & Proces 
Engineering for March include ‘ The 
Installation and Maintenance of Ther- 
moplastic Pipes’, ‘Ebonite a 4 
Material of Construction for Chemical 
Plant ’ and‘ Rayon Pulp from Wood 
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Bookshop Service 


All books reviewed in WORLD 
Crops and all other scientific 0 
technical books may be obtained 
from: 
Technical Books, 
308 Euston Road, 
London, N.W.1 
Telephone: Euston 59!! 
Prompt attention is given to all 
orders 
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High-quality Groundnuts for Direct 
Consumption-I 


Production, Reseach and Development in Libya 


P. A. ORAM, M.A., DIP.AGRIC. (CANTAB.) 
(Senior Agronomist, FAO Mission in Libya, Tripoli) 


i groundnut (Arachis hypogea) 


is grown to some extent in most 
Mediterranean countries. In Morocco, 
Tunisia, Greece and Cyprus experi- 
mental work is in progress, but the 
crop does not figure largely in the 
economy. Italy, Spain and Egypt 
produce in commercial quantities, and 
peanuts are becoming an important 
feature of the Israeli export trade. 
However, the gross value of ground- 
nuts exported from Tripolitania has 
increased steadily from {£2,000 sterling 
in 1945 to £633,000 sterling in 1955,! 
and the area devoted to the crop has 
multiplied sixfold since 1947. In 1955 
groundnuts replaced olives and dates 
a the chief cultivated crop in the 
country’s export trade, only being 
exceeded by esparto grass as the major 
contributor to its economy. 

Such rapid development of a new 
crop in a comparatively backward 
country is especially interesting, since 
it occurred in the uncertain aftermath 
of a great war and (owing to unavoid- 
able economic limitations) has only 


Fig. 1. 
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The cultivation of groundnuts has progressed rapidly in Tripolitania 
in recent years, largely owing to private enterprise. Until 1951, 
however, research and extension staffs have been inadequate to 
provide sufficient information, but since then administrative, 
research and extension staffs have been very greatly strengthened 
by a forward-looking Libyan Government, in co-operation with 


FAO and U.S.O.M. technical assistance agencies. 


With this 


support the farming community is able to maintain the quality of 
its product in competitive markets. 





recently received strong Government 
support. Shortly before the second 
world war the Italian authorities 
initiated experimental work, but little 
development was possible until hos- 
tilities ended, when new impetus was 
given by the Agriculture Department, 
maintained until 1950 by the British 
caretaker administration. Certain of 
the more progressive farmers found 
the crop profitable and the area grown 


Mechanised handling is increasing among Libyan peanut growers 


has gradually increased because a 
ready export market in Europe has 
proved to be available. The methods 
adopted by the farmers have been 
largely empirical, since research and 
extension staffs have until recently 
been inadequate to provide sufficient 
information, and the success of 'Tripoli- 
tanian groundnuts in world markets 
must therefore be considered largely a 
triumph for private enterprise. Since 
1951 administrative, research and ex- 
tension staffs have been very greatly 
strengthened by a forward-looking 
Libyan Government and _ technical 
assistance agencies, and the farming 
community is also showing itself 
anxious to take advantage of such 
assistance to maintain the quality of 
its product in competitive markets. 
Problems arising in this connection 
will be discussed later, but it is im- 
portant to stress that the Tripolitanian 
export trade is based on the production 
for direct consumption of nuts which 
have won a reputation for high quality 
in the European market and therefore 
command a price considerably above 
those sold for oil processing. The pea- 
nuts are exported in the shell and they 
may be sold like this to sports crowds, 
cinema audiences etc. or put up in 
cellophane packets for more luxurious 
tastes. A large, creamy pod is desir- 
able, and soil and climatic conditions 
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Many farmers use spiked wheels 


Fig. 2. 
for planting operations. The seed 1s 
dropped into the hole made by the spike 
and it is covered by the labourers’ feet 


in Tripolitania are ideal for this. Pods 
must be well filled so that the con- 
sumer does not feel himself cheated, 
and the nuts they contain must be 
plump, free of mould or insect damage 
and sweet to the taste. No groundnuts 
are processed for oil in Libya at 
present and any failing to meet present 
export standards are sold locally or 
exported to other Mediterranean coun- 
tries at priccs well below those obtain- 
able for the standard product. ‘The 
crop is relatively expensive to grow, 
costs being in the nature of {50 per 
hectare, and the farmers are therefore 
greatly dependent on high yield and 
good quality for their profit. 


Culture methods 

The climate of the coastal belt of 
Tripolitania, where gg°%, of Libyan 
groundnuts are grown, is practically 
rainless from May to October and the 
crop must be irrigated frequently. 
Systems vary from up-to-date sprinkler 
and wide-channel methods to small 
bunds with sand channels. Most of 
the water comes from wells and the 
cost of pumping is usually high, 
although there are limited areas with 
artesian supply. The soils are sands 
or light sandy loam, with adequate free 
calcium carbonate, and these are ideal 
for groundnuts from the point of view 
of quality, since there is little staining 
of the pod and lifting is easy. How- 
ever, organic matter, nitrogen, phos- 
phate and probably certain minor 
elements are very deficient, a typical 
analysis of 24 in. being 78°, sand, 
15°, silt, 5°%, clay with organic matter 
2%, nitrogen 0.070%, K,O 0.250%, 
P,O; 0.050%, CaCO, 10.9°(, and pH 
8.4. 
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The crop is planted between April 
and the end of June and harvested 
from late September to late November. 
Very great contrasts exist in cultural 
methods and fertiliser practice between 
small Arab and Italian family farmers 
and the large-scale concessionaires, but 
much of the crop is still planted, 
weeded and lifted by hand, since the 
layout of many of the farms makes 
other systems difficult. ‘There is, how- 
ever, a trend towards mechanised 
handling (see Fig. 1), the adoption of 
sprinkler irrigation systems and ad- 
vanced cultural methods. 

This can be inferred from the in- 
creasing number of wheeled tractors, 
originally anathema to the farmers who 
preferred crawler models mainly suited 
to ploughing and cereal culture. In 
1953 the first light tractor could be 
seen only on Government farms. Now 
there are 50 of one model alone being 
used almost exclusively on the irrigated 
farms. Similar trends are visible in 
planting, weeding and harvesting. The 
methods adopted often compromise 
between manual labour and full mech- 
anisation: for instance, many farmers 
use spiked rollers or wheels (Fig. 2) 
to make holes, followed by casual 
labourers dropping in seed and cover- 
ing up with their feet. All seed is 
hand-shelled, usually by women, before 
planting. Plants may be lifted by hand, 
followed by drying in windrows and 
machine threshing; or lifted mech- 
anically, nuts picked at once by hand, 
then dried in the sun (Fig. 2). Tem- 
peratures in October and early Novem- 
ber are still high, but showers com- 


mence in November, which make 


Fig. 3. 


Harvesting is carried out in October-November and is a / imily affat 
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drying difficult and may produc 
mouldy or discoloured pods. The bes 
quality product is therefore obtained 
by planting before mid-June and lifting 
early. Drying in the sun is then very 
quick and tripoding as practised in the 
U.S.A. is unnecessary. 

Only two varieties are widely grown: 
an erect, early-maturing, red-seeded 
strain of the Valencia type and a more 
spreading type, similar to Virginia 
Bunch, with large pods usually con- 
taining two large, pale seeds (see 
Fig. 4). The origin is uncertain, the 
former being referred to locally as 
* Italian ’ or ‘ Tripolina ’ and the latter 
as ‘ Egyptian ’ or even as ‘ English’, 

Pests and diseases have yet to 
assume epidemic proportions; for 
instance, the country is free from 
rosette disease. However, the tempta- 
tion to overcrop is strong, since the 
cash return is high, and it is not easy to 
find any other summer crop which will 
repay the high costs of irrigated pro- 
duction in Tripolitania as well as the 
groundnut. Rotations, therefore, leave 
much to be desired and diseases such 
as Fusarium, Rhizoctonia and Sclen- 
tinia are carried over in ground-keeping 
plants. This complex of what are 
popularly termed ‘ blackleg ’ diseases, 
which attack the seeds and _ plants 
throughout the growing season, can be 
either seed-borne or carried in the soll, 
and losses are becoming increasingl} 
severe, particularly amongst the large- 
seeded varieties.  Cercorspora (leal 
spot), which attacks the leaves and can 
reduce yields considerably, appears, 
conversely, to affect the varieties with 
small, red-skinned seeds most severely. 
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So far, no chemical treatments are 
practised by farmers against these 
diseases, but some adopt control 
measures with DDT or BHC against 
the main insect pest—mole crickets 
(Brachytr pes megacephalus).* 

The problem of maintaining or 
advancing the high reputation of 
Libyan groundnuts in world markets is 
being approached in two ways: crop 
improvement to produce a still more 
acceptable nut in the most economical 
manner by improving quality, in- 
creasing yields or reducing costs; and 
the strict enforcement of grading and 
marketing standards to ensure an even 
product of acknowledged excellence. 


Crop improvement 


In 1953 the FAO Mission received a 
request from an association of prom- 
inent farmers for the importation of a 
large quantity of new seed on the 
grounds of degeneration of the present 
stocks. In the absence of experimental 
evidence the farmers were persuaded 
lo await trial results before any large- 
sale and costly seed renewal was 
undertaken. 

The first step was to circulate a 
questionnaire covering all aspects of 
groundnut culture to a representative 
number of growers, about 60%, of 
whom sent full replies. These revealed 
the wide divergence of practice which 
might be expected from the manner in 
which the culture has developed in 
Tnpolitania. However, as often hap- 
pens, the farmer’s judgment has in 
«veral respects been confirmed by 
wubsequent experimentation and the 
questionnaire has provided an_in- 
‘aluable factual basis for investigation. 





Fig. 4. 


Plants of the Tripoli two-seeded strain, a spreading type similar to Virginia 


Bunch 


Introduction of new varieties 


Trials commenced in 1954 with the 
introduction of several of the best strains 
from the U.S.A. and the Sudan, 
and some 22 varieties are now under 
test, including Arachis nambyquarae, 
a runner species with a variegated 
red/white seed, which is resistant to 
bacterial wilt (see Table 1). The small 
Spanish-type peanut (White Spanish, 
Barberton etc.), although having a high 
shelling-out percentage and a low 


abortion rate, is not popular for direct 
consumption because of the meagre 
size of the pod. The grower’s choice 
is therefore restricted to varieties with 
larger pods, of which the one main 
group is typified by the two-seeded 
Tripoli White and Virginia Bunch 
strains, and the other by Tripoli Red 
and Tennessee Red. Both have ad- 
vantages, the first group being high- 
yielding and more resistant to Cercor- 
spora, whereas the red varieties ger- 




















TABLE | 
YIELD AND QUALITY OF TEN VARIETIES 
= Aborted | 
Yield of dry pods* Percentage of Total Total | Average | Shelling pods, 
Varisty : total No. pods No. of weight | weight | out per- | 
’ Field Field | Extension containing sound sound 100 | (sound centage 
trials, trials, trials, I 2 3 4 pods per | pods per | sound pods), of total 
1954 1955 1955 seeds 1,000 g. | 1,000 g. | pods, g. weight 
ie wn - quintals | quintals kg. | 
“poli White 32.3 29.3 22.8 25 | 73 2 ° 47 894 187 66.7 12.9 | 
Koel. Buncht 29.9 28.2 23.0 17 | 82 I ° 462 864 185 67.5 rt | 
View ‘orot 26.4 25.6 - 21 | 78 I ° 440 852 193 67.2 10.9 | 
fginia Jumbot — 24.9 20 | 78 2 ° 408 857 205 70.8 8.2 | 
" d'Ivoire 25-4 24.9 ~ 10 | 37 | 52 I 459 856 187 70.6 13-7 | 
White Whitet — 18.3 - 17 | 82 I ° 501 894 178 69.3 10.1 
T Spanish 27.3 22.9 22.5 as | 9 fe) ° 758 8g2 116 vB 7.6 
Pope Red 21.6 21.2 21.4 14 | 39 | 42 5 566 869 154 69.2 8.1 | 
Valenci ed .. woe 21.1 15.0 16 | 37 | 42 5 567 gO5 160 67.1 6.5 
s. - — 19.9 14.9 13 | 37 | 44 6 597 gol 150 69.8 6.6 
= ee 
* Yields from field trials are in quintals per hectare (mean of five trials, 1954; eight trials, 1955). 


Yields from extension trials are number of kg. harvested from 1 kg. planted (mean of seven trials). 
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+ Yields in first-year trials affected by dormancy. 











































minate more evenly, mature more 
rapidly and are easier to lift. They 
vield less, but have a lower percentage 
of aborted and one-seeded pods and a 
slightly higher shelling-out percentage 
than the two-seeded strains. In prac- 
tice most farmers grow a proportion 
of each group, with a bias towards the 
two-seeded strains. 

Runner varieties are unpopular 
because they are difficult to lift. An 
interesting compromise between the 
two main groups mentioned is repre- 
sented by Cote d'Ivoire, a West African 
strain with white seeds, high shelling- 
out percentage, good yield and low 
proportion of one-seeded pods. Ex- 
perimental results do not support the 
contention that local strains have ‘ de- 
generated’ very badly; in fact, the 
yield of the white two-seeded type has 
been consistently high and there seems 
to be very little to choose between the 
different red-seeded strains. However, 
the quality of certain of the imported 
varieties is rather better, in particular 
Koulikoro, which has larger and more 
uniform pods, is better filled, and has a 


Copra Quality 

Following the Annual Congress of 
the International Association of Seed 
Crushers, held last year at Lucerne, a 
committee was formed to study prob- 
lems relating to copra quality. This 
committee, consisting of representa- 
tives from Belgium, Denmark, France, 
Germany, Great Britain and_ the 
Netherlands, held its first meeting in 
Paris, under the chairmanship of Mr. 
J. C. Glover (Great Britain), to discuss 
proposals for grading schemes, de- 
velopment work and the circulation of 
up-to-date information to those con- 
cerned with the improvement of 
quality. 

The committee felt that, irrespective 
of any efforts made towards improve- 
ment in quality, a uniform system of 
grading was essential for all areas to 
ensure that both the producer and the 
buyer recognised the type of copra for 
which they were contracting. 

The present designations were con- 
sidered to be inadequate in providing 
a true picture of quality and defining, 
as originally intended, the methods of 
drying. It was felt that the terms 
H.A.D. (hot-air dried), F.M.S. (fair 
merchantable sun dried) and S.D. 
(smoke dried) could well be replaced 
or supplemented, possibly by Grades 
1-5. 
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distinctive creamy colour. Virginia 
Bunch has also received favourable 
reports from foreign purchasers. Diffi- 
culties have been experienced in trials 
owing to dormancy of certain varieties 
in the ‘ Virginia” group, and this is 
much greater on first importation than 
from seed of the same varieties pro- 
duced locally. Dormancy up to 360 
days after harvest has been reported for 
certain runner varieties* and, un- 
fortunately, field germination is often 
below that indicated by germination 
tests. The germination of Virginia 
Bunch in 1954, and Jumbo and 
Chinese in 1955, was very poor; these 
varieties planted from once-grown 
seed in 1956 show much improved 
stands and yields should improve 
accordingly vis-a-vis the local strains. 


Seed multiplication 


As a result of field and extension 
trials with Virginia Bunch and reports 
from overseas buyers, popular demand 
has arisen for seed of this variety. 
Accordingly, 5 tons was purchased 
from America in 1955 and grown on 


Although drying is probably the 
most important factor in copra quality 
the actual method employed is not in 
itself decisive, providing the resulting 
quality is adequate. If smoke kilns are 
used, it is almost certain that the copra 
will fall into the lower grades; when 
produced in hot-air kilns it could be 
expected to reach a higher category. 

It was agreed that, although grades 
could be defined solely by visual ex- 
amination, this was open to mis- 
interpretation and the possibility of 
abuse. A scheme was outlined whereby 
the categories could be defined by 
analysis of the resulting oil, with each 
factor suitably weighted to take into 
account the actual value to the pro- 
cessor. 

It was realised that the problems 
associated with any grading scheme 
were considerable and all members of 
the committee agreed to study the im- 
plications of the proposals and to dis- 
cuss them with their respective national 
organisations before the next meeting. 


Sugar-cane Prices 
for 1957 
A discussion on prices for the 1957 
sugar crop will be held at Hilo, Iloilo, 
in the Republic of Hawaii, on 26 
March. The Sugar Act of 1948 
requires that, as a condition of the 








contract by selected farmers. The 
scheme was financed by the Libyan 
Government and inspection and cer. 
tification carried out by the FAO team. 
About 60 tons were harvested and 
made available for purchase by farmers 
for 1956 sowings; germination tests 
were excellent (averaging 96°.) and 
demand has far outrun supply. The 
programme has therefore been cop- 
tinued and expanded in the current 
year and efforts are being made to 
persuade farmers to carry out their 
own seed selection to maintain the im- 
proved stock. It has been interesting 
to note that the external appearance, 
shelling-out percentage and germina- 
tion of the American mother-seed has 
been much inferior to that of the same 
variety once-grown in ‘Tripolitania; 
in fact, it proved difficult to persuade 
local growers to accept it. However, 
results have been very good and the 
poor appearance can probably be 
attributed to the more difficult growing 
and harvesting conditions in the U.S.A. 


(Part II of this article will appear in a 
later issue.) 


payment of support prices, producers 
who process cane grown by other pro- 
ducers must pay prices determined to 
be fair and reasonable by the Secretary 
of Agriculture. 


Flowers—A World Crop 

More than 2,000 persons, including 
1,500 visitors, are expected to take 
part in the 2nd World Orchid Con- 
ference in Hawaii from 19-23 Sep 
tember. 

Flower growing in romantic Hawai 
is today big business. The trade, worth 
millions of dollars annually, was built 
up from nothing as a result of the 
development of aerial transport ! 
recent years. ‘The flowers, mostl} 
orchids and other exotic blooms, af 
sent across the vast Pacific to far-ot 
Seattle, Los Angeles and San Francis 

Now comes news of a further de 
velopment in the form of an announce 
ment from the University of Hawai! 
the effect that rooted cuttings of a ne" 
and attractive carnation are availabl 
for free distribution to commer 
flower growers in the H iwaiian Island 

The plant is called ‘ Uniwai’ and r 
a dark pink sport of the variety ot 
carnation known as ‘ Light Pink ' 
‘ Common Pink ’ and‘ Pink’. Growe® 
in the island of Oahu are each beié 
given 12 cuttings. 
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The Commercial Crops of 


North Greece 


N the last 40 years agriculture in 
oa Greece has been undergoing 
areformation. ‘The country not only 
needed more food for her people, but, 
more important, Greece required agri- 
cultural products for export to pay for 
the necessary imports of raw industrial 
materials and manufactured goods. 
Until recently, the country’s only agri- 
cultural exports of any value were 
tobacco from the north, and olives, 
subtropical fruit—such as grapes and 
fgs—and their products, from the 
south and the neighbouring islands. 
In the last five years, however, cotton 
and rice have been added to the export 
list, and it appears that the conditions 
in north Greece are suitable for 
various other economically valuable 
crops, both for the home market and 
for export. 


North Greece contains regions of 
upland plateau, high mountain, and 
lowland plain, including coastal 
marshes, river deltas and the sites of 
former lakes, now drained and re- 
daimed. ‘The upland areas are of 
comparatively little agricultural value, 
but the small alluvial basins generally 
possess a fairly deep soil, water for 
gricultural purposes and reasonable 
werland and intercoastal communica- 
wons. It is the lowlands with their 
marginal terrace lands and _ foothill 
slopes that form the main agricultural 
aeas. The summers in north Greece 
we hot and dry, as in other Mediter- 
anean countries, but in winter, 
‘ultivation is limited by cold, stormy 
conditions, 


At the beginning of this century, 
when Macedonia-Thrace belonged to 
‘decadent Turkish Empire, the plains 
‘é malarial lowlands, supporting 
*storalists and simple subsistence 
cultivation, Drainage, flood protec- 
‘on and land reclamation preceded an 
“provement in farming techniques, 
which included the introduction of 
‘enicultural machinery, and chemical 
‘atlisers to augment the limited 
“pply of animal fertiliser available 
om the land. Latterly, the construc- 
™ of numerous small irrigation 
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Until recently the only agricul- 

tural products of any value ex- 

ported from Greece were tobacco, 

olives and sub-tropical fruits. 

During the last five years cotton 

and rice have been added to the 
list. 





systems utilising river water and an 
attempt to influence farmers through 
the establishment of Government 
farm schools and demonstration farms 
have furthered the development of 
modern techniques. As yet, however, 
almost everywhere, the farmers, work- 
ing their own small holdings (5—15 
acres in size) still follow a semi- 
subsistence economy growing what 
the family requires but generally 
producing, in addition, a cash crop 
such as cotton, tobacco, sesame, 
melons or _ vegetables. Only in 
certain localities, e.g. the tobacco- 
growing regions of north-east Greece, 
is the cash crop of first importance. 


Much of the heavy work of cul- 
tivation and the threshing of grain 
is now done by tractor-drawn machi- 
nery, often co-operatively owned; 
meanwhile rural hand labour is gener- 
ally abundant. Although the use of 
chemical fertilisers has recently be- 
come fairly widespread the amounts 
applied remain far below the estimated 
quantity necessary to maintain soil 
fertility for continuous cropping under 
the prevailing climatic conditions. 

Half a century has seen undoubted 
progress in agriculture. In spite of 
recurrent fighting and unsettlement, 
Greece has, in the last few years, 
almost reached self-sufficiency in 
essential food crops. The task of 
building up agricultural exports is 
now the country’s main concern. 


Tobacco 

Various types of tobacco are grown 
in the country, but the Oriental or 
Turkish variety is the cash-earning 
giant. In 1953, the total area under 
tobacco was goo,ooo ha., of which 
Macedonia and ‘Thrace together 
accounted for over 65°%,.! ‘These 
regions contain the country’s prin- 
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cipal tobacco districts, where tobacco complete disposal of the tobacco Thereafter, the stubble is ploughed 
is often grown as the sole crop. crop is uncertain. Thus, although in, and by late November, wheat has P 
Preferring a light loam soil, tobacco tobacco, the country’s most valuable been sown for harvest the following : 
is grown on the terraces, marginal export, is grown under Government June. Elsewhere, cotton is only sown | 
foothills and inter-montane basins on encouragement, its future is unsettled, in four or five-year intervals and : 
smaller holdings than is general the conditions of production are too often, the stubble is collected for : 
elsewhere in north Greece. Cultiva- uneasy, and the tobacco-growing com- fuel instead of being ploughed back : 
tion is laborious. For instance, when munities remain the poorest in Greece. into the soil. Since the exhaustive ys 
transplanting, farmers spend tedious cotton-wheat rotation is confined to r 
hours carrying water in old petrol Cotton land, originally rich in organic matter . 
drums loaded on to a bullock cart Although cotton has long been —land that has only been under cul P» 
’ uphill to the terrace and foothill grown in Greece, its successful intro- tivation for some 20 years—the need a 
fields. Harvesting too, is a protracted duction in Macedonia is more recent; for chemical fertiliser is not yet we 
and back-breaking task. The farmer in 1922, only 1,656 ha. or 21%! obvious, and its use is considered by ra 
and his family grow, sun-cure, fer- of the total acreage belonged to some to be unnecessary. a 
ment and bale the tobacco before Macedonia. In 1954, the province Due largely to the efforts of the fact 
sending it to warehouses for further accounted for 53,317 hectares or Hellenic Cotton Institute, the increase the 
sorting, blending and baling. In spite 48°4. Grown mainly in the lowlands in cotton yields during the past 2 pa 
; of the care given to the crop, yields are _ reclaimed from lake, marsh and saline years is encouraging. From an pa 
only 600 Ib. per acre. This is largely coastal flat, cotton now monopolises average of 594 Ib. seed cotton per , 
due to the practice of monoculture on the most fertile districts of the plains acre in the period 1921-30, yields J, 
land which is receiving little or no and much of the present limited improved steadily (except during the J ,...., 
fertiliser. ‘The application of fer- irrigated area. Nevertheless, the war years) to 1,000 lb. per acre in 
tilisers is considered to alter the proportion of cotton grown under 1953° this figure being little below 
quality of the tobacco—destroying its irrigation remains low, the figure for the average yield recorded in the § Kice 
’ delicate flavour—and since Greek all Greece being about 36°. The U.S.A., but only about two-thirds Fit 
tobacco is sold on quality alone there variety known as 2G (an American- _ that of such leaders in cotton produc J, , 
is little hope of much improvement Egyptian hybrid) bred by the Hellenic — tion as Egypt. In Greece there is still oie 
in yield. Cotton Institute, is most popular in considerable range between maximum ie 
In 1953, tobacco production just the lowlands, but during the past five and minimum yields; on the Salonika has , 
exceeded the pre-war average, with a years, other varieties, notably the plain, for instance, production ranges Cie 
total of 61,000 metric tons.2 Of this, shorter staple 28G and 16X (improved from 1,200-1,800 Ib. per acre while ial» 
49,000 metric tons were exported, local strains) are being increasingly for terraced cotton, yields average § oy y 
bringing in 41.7%, of the total revenue grown on the drier loams of the only 300-600 Ib. per acre. toms 
from exports. Many Central Euro- marginal terraces and plateaux. Most of the cotton is required by § /, on 
pean markets were temporarily closed While methods of cotton cultivation the domestic market, the processing § o 
ts during the war and were subsequently are still subject for research, a two- being carried out locally in smal § ,, = 
flooded with American tobacco, and year rotation has been established for privately-owned plants, averaging 50 Bi. 
the taste for the Oriental variety never the fertile bottomlands. In Mace- 150 employees. In 1951, production ann 
| re-established itself. This severely donia, soil moisture conditions are reached 85,000 metric tons,! of which igatic 
damaged the Greek tobacco trade. suitable for sowing between mid- Macedonia contributed 56%, a¢ B oi. 
The price of Greek tobacco, always April and early May. The variety 2G Greece exported her first cotton lint § ,,., tis 
among the most expensive, has fallen is early maturing and harvest begins in Since 1950 Greece has put a debit var ave 
heavily in recent years, and now the late August, continuing into October. amounting to 7,000 metric tons im & 44) 
In comp 
een no 
wth the 
remain 
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A dam being built for the irrigation of 1,000 ha. of cotton 
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hed ported into the credit column by 
has exporting 7,000 metric tons in 1953. 
ring In spite of the recent decline in 
wn world cotton prices—now 10-15%, of 
ind, the 195: price level—there should 
for be opportunities for Greece to in- 
ack BF crease cotton exports provided the 
tive country maintains the high standard 
1 to of quality, demanded by the European 
atter markets. For the future it is expected 
cul- that newly reclaimed land will carry 
heed more cotton, that an increase in the 
yet irrigated area will improve yields, and 
1 by that further research into varieties, 
| techniques of cultivation and manu- 
the facturing will considerably increase 
rease the output. On the other hand, it is 
t 20 doubtful whether farmers should be 
| an encouraged to grow low-yielding cot- 
Pet & ton on the dry plateau soils. Cotton, 
jields B lready regarded as ‘white gold’, is 
g the B esentially a lowland crop in Greece. 
re in 
yelow 
. the Rice 
hirds First introduced into south Greece, 
oduc- the area of rice has expanded from 
. stil J 2000 ha. in the period 1935-38 to 
imum # 21,000 ha. in 1952.4 Although rice 
loniks has only been cultivated in north 
ang @ Greece since the last war, vigorous 
while, Bland reclamation is being carried out 
vera @ and Macedonia-Thrace now account 
for over 30°, of the total rice area. 
ed by Innorth Greece, rice is raised largely 
ess? Fs an initial crop, its purpose being 
sm" © prepare saline soil of the river 
18 5° Bf deltas and coastal marshes for other 
uctiot commercial crops. | Grown under 
which imgation, and with much of the 
“ra cultivation done by machinery, yields 
. os we risen steadily; by 1953 the pre- 
da var average of 17,000 lb. was almost 


ioubled, reaching 33,000 Ib. per acre. 
incomparison, however, Greek yields 
“en now compare favourably only 
with the average yields in Asia, and 
main little more than half the 
Werage figure for Spain whose rice 
Yields are the highest in Europe. 
The Greeks are, however, not 
eat rice eaters and the country is 
ible to satisfy domestic demands. In 
§ Macedonia-Thrace contributed 
ify of a total production of 89,000 
mic tons, and in that year Greece 
“ported 21,000 metric tons. If 
can raise the standard of quality 
fice sufficiently to compare with 
te very high standards set by the 
Nazionale Rizi in Italy, there is 
 Teason why Greece should not 
ind a steady European market. But 
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The mythological ‘ Garden of Midas ’—the margin 
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al foothills of the Central Plain 


of Macedonia—famous for fruit and vegetable cultivation 


if rice cultivation is to be encouraged 
it becomes essential that the present 
per unit yields should be much 
improved. 


Other cash crops 


Although tobacco, cotton and rice 
are the principal commercial crops 
of north Greece there are certain 
other crops deserving mention for 
their potential commercial value. In 
certain sheltered and_ well-watered 
localities of north Greece, temperate 
fruits, such as apples, pears, peaches 
and cherries, and all kinds of vege- 
tables, are grown for domestic con- 
sumption. At present poor market 
arrangements—particularly safe trans- 
port for such perishable products—and 
the lack of standardisation in quality 
and price, limit the value of these 
goods for foreign markets. On the 
other hand, north Greece has easy 
access to Central Europe via the 
Morava-Vardar (Axios) valley cor- 
ridor, and, given proper economic 
direction, the fruit and vegetable 
districts should make a useful con- 
tribution to the country’s agricultural 
credits. Similarly, sesame, tradition- 
ally used in the confectionery trade, is 
potentially valuable for its oil content. 
Greece, with a total area of 36,000 ha. 
in 19537, is listed ninth by area and 
production among world producers, 
and it is estimated that Macedonia- 
Thrace account for 70%, of the 
country’s sesame. If research can 
breed varieties of sesame better adap- 


ted to mechanisation, the future for 
this crop in north Greece is bright. 
Groundnuts also have good com- 
mercial properties and research is 
being carried out on Government 
farms. Groundnut yields in Greece 
are high, being second only to Israel, 
and far above the average in the 
principal countries of production. 
Finally the plains of north Greece 
are physically suitable for hemp, 
sunflower and sugar-beet; three crops 
which would supply Greece with very 
much needed raw materials or food. 


Conclusion 


Although the development of com- 
mercial crops in north Greece shows 
encouraging progress, it still faces 
serious problems. By now there is 
comparatively little virgin land to be 
brought under cultivation, and future 
increases in production must come, 
more gradually than in the past, from 
improvements in yield. 
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Location of Wheat Growing 


HE geographic (climate, soil and 
Bf fprdtce-m and economic charac- 
teristics of the so-called Australian 
wheat belt have been investigated by a 
number of workers in order to elucidate 
the factors which have influenced the 
selection of certain districts for growing 
wheat. I used the term ‘ so-called 
Australian wheat belt’ because the 
areas where wheat is grown are neither 
contiguous, nor is wheat farming the 
only rural activity in them. It would 
be more appropriate to call Australia’s 
wheat belt our ‘ mixed’ farming belt, 
because more than half of our 135 
million sheep are also pastured in these 
districts. 

Rainfall.-—One can often read that 
most of the wheat in Australia is grown 
in areas which receive between 10 and 
20 in. annual rainfall; more precisely, 
it is stated that the main wheat-grow- 
ing areas are those that receive between 
g and 15 in. ‘ growing period ’ rainfall. 
This, of course, refers only to the 
southern section of the Australian 
wheat belt in Western Australia, South 
Australia, Victoria and southern 
Riverina in New South Wales; the 
northern section of the Australian 
wheat belt has a climate dominated by 
summer rainfall and good yields have 
been obtained with as little as 3 or 
4 in. of ‘growing period’ rainfall. Inci- 
dentally, these are the areas in Queens- 
land and New South Wales where the 
best wheat for breadmaking is grown. 
Why is not much wheat grown in areas 
with more than 20 or 25 in. of annual 
rainfall or with more than 15 in. of 
‘growing period’ rainfall? Are areas with 
higher annual or seasonal rainfall not 
suitable for growing wheat? E. A. 
Cornish, in a most penetrating study 
on ‘ The Influence of Rainfall on the 
Yield of Wheat in South Australia ’ 
(1950), came to the conclusion that a 
growing period rainfall of a little over 
17 in. is required for a maximum yield. 
Why, then, is wheat growing today 
restricted to the drier parts of the 
continent? Is it perhaps due to addi- 
tional geographical factors, such as 
temperature and soils, or are there 
perhaps economic factors which have 
determined the present location? 

The boundaries of our wheat belt 
are not static; in recent years nearly 
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The following extracts are taken 


from a series of articles written 


by E. F. Donath, of the Faculty 

of Economics and Commerce, 

University of Melbourne, on the 

main factors influencing the 

location of industries in 
Australia 





3 million acres have gone out of wheat 
production and are used for other rural 
activities, and over the last 80 years 
the wheat belt has shifted from the 
wetter coastal areas into the drier in- 
land districts; most of our wheat used 
to be grown in areas with a seven to 
nine months’ period of ‘ effective rain- 
fall’. ‘Today most of our wheat is 
grown in the five- to eight-month 
regions. 

There is no doubt that wheat could 
be grown equally well, or even with 
higher returns per acre, in many better 





Wheat growing in Australia, 1954-55. 
Each dot represents 5,000 acres 


(By courtesy of the Bureau of Census and Statistics, 


watered parts of the continent, as can 
be seen from a study of wheat growing 
in Australia and from examples of 
other wheat-growing countries with 
similar temperatures as in southern 
Australia. 

In the eastern and wetter sections of 
the New South Wales wheat belt 
yields are higher and more reliable 
than in the western and drier section, 
but nevertheless grazing has replaced 
wheat growing to a large extent. 

Soil.—The physical and chemical 
characteristics of soils necessary for 
giving optimum wheat yields are well 
known; however, these characteristics 
can also be found in soils of some of 
the other 12 major soil groups. It is 
generally agreed that soils cannot be 
regarded as a significant factor in deter- 
mining the location of the areas where 
wheat is grown in Australia today. 
J. Prescott, in his soil map of Australia 
(1944), distinguishes 18 major sal 
groups; on six of these wheat is 
grown; on the podsol soils, on the red- 
brown earths, on the Mallee soils, on 
the black earths, on the grey and brown 
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Sowing wheat in Australia, using an AW-6 tractor and a GL-130T cultivating drill, 
both products of the Geelong works of the International Harvester Co. 


soils of heavy texture, and on the 
lateritic sandplain soils of Western Aus- 
tralia. The black earth soils are used 
for wheat growing in northern New 
South Wales and in Queensland and 
are similar to the famous chernozen 
soils in the Ukraine of the Soviet Union 
and to the highly fertile, well-known 
Indian regur soils. More than half of 
our wheat is grown on the red-brown 
earths which occur in all States; in 
New South Wales they occupy the 
highest percentage of wheat soils. 


Temperature—Temperature, which 
would mainly mean ‘ King Frost’, is 
hardly a locational factor for any of our 
tural activities in southern Australia. 
Late spring frosts at flowering time of 
wheat very seldom occur in southern 
Australia, and likewise very severe 
frosts in winter are rarely experienced, 
so that winter killing of the young 
plant has hardly ever been experienced, 
a factor of great importance in many 
other wheat-growing countries. High 
‘emperatures in early summer are not 
a disadvantage, and a combination of 
high spring temperatures and high 
humidity (conditions suitable for 
dreaded rust epidemics) occur very 
seldom in southern Australia. Thus 
We see there is hardly a district in the 
lower parts of southern Australia 
where temperatures would prevent 
Profitable wheat growing. 


Other factors. What, then, is the 


re y i 
— why wheat is not grown any 
; 
: ~ in areas where temperature, rain- 
a . . . ° ’ 
and soil conditions are highly suit- 
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able? It is often claimed that the com- 
bination of topography, temperature 
and heavy winter rainfall makes the 
well-watered parts of southern Aus- 
tralia (that is, those with more than 
15 in. May—October rainfall) better 
suited to pastures than to wheat 
growing. 

No doubt large parts of mountainous 
and hilly southern Australia are better 
suited for beef-cattle and dairy-cattle 
farming, but there are also very large 
parts in southern Australia with rather 
flat terrain, and with an annual rain- 
fall of 20 to 30 in. I think that the 
answer is not geographical, but eco- 
nomical. It has been found that in 


large parts of southern Australia which 








Harvesting wheat on a 1,000-acre farm in Australia, using a Sunshine Massey-Harris 


are near capital cities and other large 
towns other rural activities (especially 
milk and meat production) give a 
higher return per acre than wheat 
growing. 

In many parts of well-watered 
southern Australia farmers are rather 
fortunate, as a variety of land uses is 
possible, such as dairy farming, run- 
ning beef-cattle, sheep grazing mainly 
for wool, or wool and fat lambs, and 
grain growing (wheat, oats and barley). 
Obviously that type of land utilisation 
has been selected which gives the 
highest return per acre, and thus wheat 
growing has been ‘ pushed’ into the 
drier parts of southern Australia. 
Recent changes in land use have con- 
firmed this tendency; during the last 
six years there has been a larger change 
over to stock raising in the higher rain- 
fall areas of the present wheat belt than 
in the lower rainfall country: wheat 
acreage in the Wimmera declined by 
16%, whilst in the drier Mallee there 
was a reduction of only 11%. The 
small remaining wheat acreage in the 
once prominent Western District de- 
clined further by 26°. 


Thus we come to the conclusion that 
wheat in Australia, as in other parts of 
the world, is not grown in those areas 
where the ‘ optimum ’ geographic con- 
ditions are found for this grain, but in 
those districts where no other land use 
gives a higher return per acre. This 
may sound rather obvious, but location 
of a primary industry is often taken as 
an indication for ‘ optimum ’ climatic 
and soil conditions. 





power-driven harvester with one-man control and a 10-ft. cut 
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The Manuring of Sugar 
Cane 


By D. J. Halliday. Pp. 221, illustrated. 
Geneva: Centre d’Etude de l’Azote. 1956. 


This lavishly produced book, though 
called a bulletin, covers the major 
sugar-cane growing areas of the world 
and, after giving an excellent survey 
of general conditions in each area, it 
deals in fuller detail with field experi- 
ments—again in each area—on manur- 
ing. It has been prepared for the 
Centre d’Etude de |’Azote by D. J. 
Halliday, of Jealott’s Hill Research 
Station, well known in England for 
other surveys of agricultural research 
results published in the Jealott’s Hill 
bulletins. The role of authorship in a 
book of this kind is apt to be over- 
shadowed by the many photographs 
(colour and black-and-white), maps 
(colour) and graphical diagrams 
(colour), but Mr. Halliday is to be 
congratulated for producing from a 
great mass of facts from different areas 
a clear and readable text that never 
falls short of the standard of book pro- 
duction. This was a task that many 
writers would not have cared to tackle. 

It is clear that optimum dressings 
are rarely used, but often the same 
climatic conditions that favour the 
crop’s growth also bring a water supply 
limitation that restricts the full use of 
fertilisers. Nitrogen is the major fer- 
tiliser nutrient, which is to be expected, 
as the cane belongs to the grass family, 
and already world consumption is some 
150,000 metric tons (N) per year, 
usually as sulphate of ammonia. There 
is vast room for expansion. Cuba, the 
biggest producer, is content with low 
yields and uses an average of 9g kg. of 
N per hectare as against a recom- 
mended optimum of 65 kg. India, with 
the largest cane area in the world, uses 
an average of 12 kg. of N per hectare 
as against a recommended rate of 100 
kg. and 200-350 kg. where water is 
sufficiently available. Hawaii, whose 
sugar-cane plantations are largely irri- 
gated and mechanised, uses an average 
rate of 212 kg. of N per hectare and 
produces the highest world yields of 
raw sugar per hectare as well, but con- 
ditions in many other countries would 
not be as favourable to this rate of 
usage and response. ‘The need for 
phosphate and potash varies widely, 
many soils being fairly well provided 
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with these nutrients; the return of 
crop wastes seems a significant factor 
in limiting the renewal needs of P and 
K. Manganese, copper and boron 
deficiencies have been the principal 
trace element troubles. 

An adequate appraisal of this pub- 
lication is impossible at short length. 
If more of our technical crop know- 
ledge was presented as attractively as 
in this publication, the speed of utilisa- 
tion would surely be faster. But it 
must be added that this book is not on 
general sale, having been produced in 
an edition limited to a few thousand 
copies for distribution to research 
workers and other interested persons 
in nearly 100 countries. 

D. P. HOPKINS 


Modern Coffee 
Production 

By A. E. Haarer, F.L.S., DIP.HORT. R.H.S. 
Pp. 467, illustrated. London: Leonard 
Hill (Books) Ltd. 1956. 56s. od. 

The purpose of this book is to supply 
the planter, the student, the scientist, 
the agricultural advisory officer and the 
administrator with a comprehensive 
and informative treatise on coffee. It 
is packed with information, acquired 
at first hand by the author, who ob- 
tained his experience in Kenya, where 
the methods of cultivating coffee are 
now of the highest order and are sel- 
dom equalled elsewhere. There are 
numerous line drawings, over 100 
photographs and sound supporting 
evidence in the form of experimental 
results and statistical tables. 

There is detailed information on 
cytology, genetics, methods of pro- 
pagation, the establishment, care and 
maintenance of a plantation, the pests 
and diseases of coffee, and the harvest- 
ing and preparation of coffee for the 
market. There is included a valuable 
review of coffee production in Africa, 
in Asia and the Antipodes, and in the 
Western Hemisphere. Probably the 
most valuable section of all is the con- 
cluding chapter, in which Mr. Haarer 
discusses the economy of coffee pro- 
duction and offers some very sound 
advice. 

Chiefly on account of ignorance of 
how to plant coffee, and of how to 
maintain the fertility of the soil, many 
attempts to establish this industry in 
the past have either ended in total 
disaster or have met with only partial 


success. Today, those countries which 
have passed through perilous time 
with courage and persistence have 
coffee industries which are healthy and 
progressive, due to their acquired ex- 
perience and to modern research. They 
have learnt to control the pests and 
diseases, and how to maintain the 
fertility of the soil and produce coffee 
of the highest quality. 

It must be remembered that there 
was very little knowledge in the early 
days concerning the correct environ- 
ment for coffee and the best methods 
of cultivation and how to control pests 
and diseases. In the rush to get large 
areas planted scant care would have 
been given to the selection of seed, to 
careful planting, to shading, to soil 
conservation and the maintenance of 
soil fertility. 

It is customary to attribute the dis- 
aster which came to the coffee industry 
of Ceylon in 1870 to the leaf disease 
(Hemileta vastatrix), which first ap- 
peared on an extensive scale in 1868, 
but Mr. Haarer suggests that there 
were predisposing conditions, such as 
die back, green scale and borer beetles 
and economies, due to financial diff- 
culties, which lead to plantations being 
allowed to grow wild. At that time 
there were no less than 160,000 acres 
under coffee and the exports exceeded 
50,000 tons per annum. ‘Today there 
are no plantations and only a few 
hundred acres under this crop, while 
coffee to the value of 3 million rupees 
is actually being imported into Ceylon. 
The coffee which was formerly ex- 
ported in a single year would today be 
worth 250 million rupees (£20 million). 
This, indeed, is a measure of the value 
of modern research. 

In the author’s opinion, some coffee 
pests are more to be feared than an) 
of the known coffee diseases. The 
diseases that have sO much 
damage have managed to  succeeé 
more on account of the ignorance 0! 
man than because of their virulence. 
Experience has shown that diseases Ca! 
easily be overcome and are rarel} 
troublesome in plantations that at 
sited in correct environments, an¢ 
where the coffee is given correct cul 
tural treatments and where selected 
seed is used. ‘ Today even the dreaded 
Hemileia vastatrix can be accepted wit 
equanimity if the soil, the temper 
tures and the rainfall are right ! 
coffee. If they are not, then spec 
treatments, such as sh ide, moisturs 
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conservation and mulching, will go a 
long way to make the disease of little 
account ’. 

Mr. Haarer makes an interesting 
comparison of the value of competitive 
beverages—alcohol, soft drinks, tea, 
coffee and cocoa—and concludes that 
it is no good in the long run when 
coffee prices are high, because many 
people, who would otherwise drink 
coffee in preference, turn to tea. There 
has been a long history of fluctuations 
in production and price, which have 
handicapped the industry. Mr. 
Haarer analyses the causes and recom- 
mends that coffee boards and associa- 
tions should be established to promote 
demand and arrange for the processing 
and packaging in brands and at prices 
to meet all tastes and all purses. 

He concludes with the observation 
that there is no serious attempt in the 
U.K. to promote consumption of coffee 
to compare with the organisation in 
the U.S.A. and he says that ‘ it seems 
foolish to increase production in the 
Commonwealth without devoting re- 
search and attention to promoting the 
consumption of coffee in the U.K. and 
neighbouring Europe ’. 

This is a book that can confidently 
be recommended to all who are in any 
way connected with the plantation in- 
dustries and with the economic im- 
provement of under-developed 
countries. 

F.C.C. 


Diseases of Field Crops 

By James G. Dickson. Pp. xi + 517, 
illustrated. New York: McGraw-Hill 
Book Co. Inc. 1956. $8.50. 

Nearly a decade has passed since the 
first edition of this book appeared and 
in that time there has been an ever- 
increasing output of plant pathological 
literature, most prominently perhaps 
in the North American continent, but 
all countries of the world have shared. 
Specially notable have been the ad- 
vances in our knowledge of the virus 
diseases, of diseases arising from 
specific mineral deficiencies and the 
development of a wide range of new 
fungicides. Most significant of all— 
at least as regards the practicability of 
reducing the losses caused by disease 
m crops which are grown on a field- 
wide scale—is the intensive study 
which has been given to the genetics 
of crop plants and of the parasitic fungi 
which are of major significance in the 
culture of these plants. The reader of 
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this book cannot fail to be impressed 
by the all-important part which the 
breeding of resistant varieties of crop 
plants has played in effectively check- 
ing the ravages of disease. 

The great bulk of the book is de- 
scriptive-systematic, the material being 
arranged in three main sections. The 
first of these deals with cereals and 
grasses, this being for obvious reasons 
the largest section (over 300 pages, 
fully half of which are devoted to three 
cf the cereals: barley, corn and wheat) ; 
the second with legumes, which are 
important not only as food crops, but 
also as soil builders, and which, in the 
case of an important root disease of 
cotton, provide the only known prac- 
ticable means of controlling the disease ; 
finally, a short somewhat miscellaneous 
section on fibre crops (cotton and flax) 
and on tobacco. The English reader 
will be surprised at the omission of the 
potato and brassicas, which perhaps is 
because of their being styled ‘ truck’ 
crops in American terminology. 

Under the heading of each crop 
plant diseases are arranged according 
to the nature of the causal agent—non- 
parasitic, virus, bacterial, fungal—and 
the same arrangement is adhered to 
throughout. The descriptions are con- 
cise but comprehensive, covering such 
matters as the geographical and cli- 
matic occurrence of the disease, its 
economic importance, diagnostic 
symptoms, name (with synonymy) and 
description of the parasite, and finally 
a sketch of the practical control 
measures. 

The mass of data so assembled and 
set out in order is formidable, so that 
the book is rather one for reference 
than for general reading by the student. 
The arrangement of the text, together 
with a very full subject-index (27 pp.), 
renders the information quickly avail- 
able and, for those who wish to consult 
the original reports, an extensive 
bibliography is appended to each chap- 
ter. ‘There is, it should be stated, a 
short introductory section of a more 
general nature dealing mainly with the 
physiological anatomy of plants in 
relation to disease resistance. Even so, 
much of its content is rather special 
and there are important aspects of the 
physiology of disease resistance which 
are not discussed. For the young 
student there is an embarras de richesses 
and the author, in fact, seems to recog- 
nise this inasmuch as he supplies in an 
appendix an abridged course suited to 


the needs of a learner. To the advanced 
student, however, whether research 
worker or advisory pathologist or agri- 
cultural expert, this new and enlarged 
edition will prove indispensable as a 
source of up-to-date and authoritative 
information on the diseases of many 
major world crops. 
W. BROWN 


Growing Cotton 


By V. R. Cardozier. Pp. 423, illustrated. 
London: McGraw-Hill Publishing Co. 
Ltd. 1957, 43s. 62. 


This book was written to help 
farmers to solve problems in growing 
and marketing cotton but it will be 
equally valuable to anyone at all 
interested in cotton. The reader is 
taken step by step through the 
operations involved in growing cotton. 
In the final chapter the question of 
costing, production and marketing to 
the best advantage is considered. 
The book is written in terms familiar 
to the non-scientist without sacrificing 
technical accuracy. It is also well 
illustrated, and the text is supported 
by explanatory diagrams and statistical 
information. Poe. 


Cultivation Under Dutch 
Lights 


‘Dutch Lights for Growers and 
Gardeners ’ is the title of a new book 
in Vinton’s Agricultural and Horticul- 
tural Series, which provides a valuable 
guide and book of reference for 
growers and students on what is a 
relatively new system of intensive cul- 
tivation, and is based on the practical 
experience of the author, A. R. Carter, 
N.D.H. A wide variety of fruit, vegetables 
and flowers can now be grown under 
Dutch lights; there are sections de- 
voted to each crop, as well as to such as- 
pects as choosing a site and preparation 
of the soil. Notes are also included on 
the major pests and diseases of the 
crops. The text is well illustrated with 
photographs and diagrams and 25 
cropping plans suggest rotations for 
every method of using Dutch lights. 
Price 12s. 6d. 

# 
Farm Management 

Another addition to Vinton’s Agri- 
cultural and Horticultural Series, 
‘Guide to Farm Management’, by 
James Wyllie, former Head of the 
Agricultural Economics Department, 
Wye College, gives valuable advice on 
all aspects of farm management. ‘The 
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author seeks to answer the question 
why some farmers are so much more 
successful than others. General chap- 
ters are included on the importance of 
technical knowledge; factors to be 
considered in selecting a suitable farm; 
and labour and mechanisation. The 
production of milk, beef and agricul- 
tural crops, and the place of sheep and 
pigs are also discussed. Price 12s. 6d. 
* 

British Standard for 
Agricultural Mower Parts 
(B.S. 1562:1951) 

A present revision of the standard 
has proved largely confirmatory, but 
its issue does afford further oppor- 
tunity of stressing the usefulness, both 
to the manufacturer and the farmer, of 
standardisation in the field of agricul- 
tural engineering. Standardisation can 
reduce tooling cost and provide that 
interchangeability of parts so needed 
by the farmer today. 

Published by the British Standards 
Institution, 2 Park Street, London, 


W.1. Price 2s. 6d. 
* 
SPC Publications 
The South Pacific Commission, 


Noumea, Caledonia, has recently pub- 
lished two interesting reports dealing 
with (a) Food Plants of the South 
Pacific Islands (Technical Paper No. 
94) and (6) Economic Aspects of the 
Coconut Industry in the South Pacific 
(Technical Paper No. g2). 

The former deals with the staple 
food plants, such as sago, taro, arrow- 
root, yams, banana, breadfruit, cassava 
and sweet potato. An account is also 
given of the supplementary food plants 
—nuts, seeds and pulses, fresh veget- 
ables, edible seaweeds and mush- 
rooms, starchy tubers, fruits, cereals, 
sugar and beverage plants. Price 4s. od. 

Following the previous useful report 
on the coconut industry in the Pacific 
Islands by W. V. D. Pieris comes this 
reassuring review of the economic 
prospects. A number of useful recom- 
mendations are made for making the 
production of coconuts a_ profitable 
undertaking. Price 6s. od. 

* 
Cacao Cuttage 

Miscellaneous Publication No. 8 of 
the Inter- American Institute of Agri- 
cultural Sciences, Turrialba, Costa 
Rica, by L. L. de Verteuil, Cocoa 
Agronomist of the Department of 
Agriculture, Trinidad, gives an account 
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of a reconnaissance survey of countries 
in the Caribbean where cacao cuttage is 
practised on a commercial scale. The 
commercial use of clonal cacao based 
on cuttage had its beginning in the 
western hemisphere in 1945, and by 
the end of the decade some nine 
million plants had been produced by 
this method of propagation. A full 
account of the system is given, together 
with photographs and diagrams of the 
various items of equipment for the 
propagation of clonal cuttings under 
different systems. 
* 


Fruit Annual, 1956-57 

The progress in pre-packaging of 
fruit and vegetables and the advances 
made in packaging cartons are de- 
scribed. Production, exports and im- 
ports of fresh, frozen, dried and canned 
fruit, edible nuts and tropical fruits are 
dealt with on a world basis. The book 
is published by the British-Continental 
Trade Press Ltd., London. Price 20s. 

* 


Better Seeds: Better Crops 


Vol. VII, No. 3 of the Journal of the 
National Institute of Agricultural 
Botany includes reports of variety trials 
and descriptions of varieties given at 
the 17th Conference of Seed Analysts. 
Price ros. od. 

* 


Plankton 

Pacific Progress Report No. 107, 
published under authority of the 
Fisheries Research Board of Canada, 
gives an account of plankton distribu- 
tion in the north-east Pacific Ocean. 
The variety of minute animals con- 
stituting plankton is described. Ex- 
amination of the contents of the 
stomach of salmon has shown that 
these constitute the bulk of its food, 
and it is suggested that the distribution 
and abundance of these organisms in 
the north Pacific may determine the 
concentration of the salmon in those 
waters. 

* 
Cocoa Research 

The Annual Report of the West 
African Cocoa Research Institute for 
1955-56 is very comprehensive and 
covers virus research, mealy bug 
studies, black pod disease and the 
efficiency and modes of action of in- 
secticides. There are also sections 
dealing with plant breeding, selection 
and vegetative propagation; the estab- 








lishment and maintenance of cocoa 
plantations; and investigations into 
the preparation of cocoa for the market, 
Obtainable from the Crown Agents for 
Oversea Governments and Admi nistra- 
tions, London, S.W.1, price 5s. od. 


* 


Oil Palm Research 


The fourth Annual Report of the 
West African Institute for Oil Palm 
Research for 1955-56 has also been 
received. The work of the Agronomy, 
Chemistry, Plant Nutrition, Plant 
Pathology, Plant Physiology and 
Statistics Divisions is reported on, 
Good progress has been made in the 
study of the germination process, the 
causal organisms of nursery leaf diseases 
and the fruiting behaviour of the oil 
palm. A manurial experiment has con- 
firmed the need for magnesium appli- 
cation in certain areas and a new 
plant nutrition laboratory has been 
built. Obtainable from the Crown 
Agents for Oversea Governments and 
Administrations, London, S.W..1, price 
2s. 6d. 


* 


Other Publications 


We have received copies of the 
following publications: 

Advisory Leaflet No. 3 of the Murphy 
Chemical Co. follows the increasing 
interest in the new technique of low- 
volume spraying. It should be of con- 
siderable value to fruit growers. 

Report of the Committee on Horticul- 
tural Marketing, Command Paper No. 
61, was presented to Parliament (U.K.) 
in January 1957. Obtainable from 
H.M.S.O., price 6s. od. 

A Report on Paddy Statistics, pub- 
lished by the Department of Census 
and Statistics, Ceylon. Price Rs. 15.49, 
including postage. 

Quarterly Bulletin of the ! nternational 
Association of Agricultural Librarians 
and Documentalists. This issue marks 
the beginning of the second year of the 
I.A.A.L.D., an organisation formed 
‘to promote, internationally and 
nationally, agricultural library science 
and documentation, as well as pr 
fessional interests of agricultural lib- 
rarians and documentalis's ’. im 

Agricultural Statistics, 195 5-56, U A 
Agricultural Censuses and Productwn, 
with separate figures for England and 
Wales, Scotland, Great Britain 4 
Northern Ireland. Obrainable from 
H.M.S.O., price 3s. od. 
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A Folding Sprayer 

The new Mark II ‘ Blitzweed’ 
sprayer is a device which can be 
attached to the hydraulic linkage of all 
the popular makes of tractor. It con- 
sists essentially of a 50-gal. welded 
steel tank, a gear-type pump and a 
five-section spray bar, which may be 
folded up for stowage in a confined 
space or for movement along narrow 
country lanes or through farm gates. 

The height of the spray bar above 
the ground can be adjusted in a few 
seconds by one man without the use of 
tools; the controls are centralised to 
be within easy reach of the driver. The 
two spraying arms are hinged and so 
can be arranged for spraying sloping 
banks or vertical walls; there is also a 
spring-back device for preventing 
damage should either arm come in 
contact with an immovable object, such 
as a tree or rock. When the arms are 
horizontal the effective spraying width 
is 19 ft. 6 in. 

The solution tank has a 10-in. open- 
ing for easy filling, and a quick-action 
drainage plug. It is treated internally 
with corrosion-resistant enamel and 
the pipework and spray bars are con- 
structed of non-corrosive materials and 
laid in protective channelling. Pumps 
can be supplied in bronze, gun-metal 
or stainless steel, according to require- 


ments. 
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MACHINERY AND EQUIPMENT 





Reader Service 
For further information on any item 
of machinery or equipment reviewed 
in this section please write to: 


Reader Service, 
WORLD CROPS, 
Stratford House, 
Eden Street, London N.W.1, 
England 











There is also ample provision for 
preventing blockages: there is a 
strainer through which the liquid 
passes when the tank is being filled; 
there is a filter on the inlet side of the 
pump; and there are individual filters 
for each nozzle. 

The machine was first introduced 
last year and has been given a complete 
season’s test by thousands of farmers. 
It has been designed specially for low- 
volume spraying at dosage rates of 5 
to 20 gal./acre, the actual rate being 
determined by the size of the jet and 
the nature of the spray solution. 

For weed control in cereals and 
grassland, this low-volume machine 
presents many advantages, for in- 
stance: (1) as much as 10 acres can be 
sprayed with a single tank load; (2) 
low-volume spraying is important in 
localities where water is scarce; (3) a 
lightweight tractor-mounted machine 
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The ‘ Blitzweed ’ sprayer with one arm folded up and out of action, while the other 
is spraying an embankment at an angle of 40 
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The Whitlock four-wheel drive mechanical 
shovel has speed and manoeuvrability 


will do minimum wheeling damage to 
the crop. 

The machine can, of course, also be 
used for plant destruction, using hor- 
mones, for spraying against pests and 
diseases, or for disinfecting fouled 
land etc. 


Mechanical Shovel 

The four-wheel-drive mechanical 
shovel, manufactured by Whitlock 
Bros. Ltd., comprises an adaptation of 
their well-known ‘ Dozaloda ’ mounted 
on a Fordson Major tractor with road- 
less four-wheel-drive conversion. This 
unit can now operate under conditions 
previously only possible for track- 
laying machines, at the same time 
having the advantage of higher speed, 
greater manoeuvrability, lower main- 
tenance, suitability for use on paved 
highways etc. 

This ‘ Dozaloda’ will excavate as 
well as load, and the 3 cu. yd. shovel 
can instantly be replaced with a 6-ft. 
bulldozer blade; both are under finger- 
tip control with powerful double- 
acting rams operated from control 
valves alongside the driver. Other 
attachments include crane jib, fork 
lift, ripper etc. 

This four-wheel unit shows at its 
best when the roads are covered with 
ice and snow. By replacing three pins, 
a mechanical rotary snow plough, 
powered by a 35-h.p. engine, can be 
mounted on the loader arms in place 
of the shovel, not only for clearing deep 
drifts, but also for loading snow direct 
from the highway into lorries. <A 
5-ton lorry can be filled with com- 
pacted snow in under two minutes. 
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Fertiliser and Seed 
Distributor 

The Bentall-Warrick fertiliser and 
seed distributor is the invention of an 
Essex farmer and incorporates recom- 
mendations made by other farmers 
when the machine was first shown at 
the Dairy Show. 

It has 60 sowing settings for small 
seeds and 48 settings for granular 
fertilisers and grass seeds. There is a 
uniform flow of fertiliser and seed, 
with adjustable feed gate plus adjust- 
able agitator. ‘The standard model 
will dispense granular fertiliser from 
4-6 cwt. per acre, or grass seed from 
10-40 Ib. per acre. Actual carrying 
capacity is 3 cwt. and the working 
width is 7 ft. 6 in. It is very light 
and does not bog down. 

A perfectly even spread is said to 
be assured and in the event of any 
metal objects getting into the dis- 
penser parts the machinery auto- 
matically cuts out, protecting the 
machine from damage. 

The distributor has a wide entry 
hopper at an easy low level for filling 
and is easily coupled to tractor draw- 
bar by one person. 

One of its main advantages is that 
it is easy to clean, so that not a grain 
of fertiliser is allowed to remain and 
harden, and eventually damage the 
machine. The dispenser mechanism 
is self-cleaning. In fact the whole 
machine can be stripped and washed 
down in ten minutes. 

The drive is from both wheels with 
complete differential action. The dis- 
tributor mechanism can be stopped 
and started from the tractor seat, en- 
suring no wastage of material or seed 
at headlands. All machinery is 
accessible and mounted on the top 
of the hopper well away from the 
corrosive fertiliser. Any lumps in the 
fertiliser are crushed by the dispenser 
mechanism and will not block the 
outlet ports. 

All bearings are self-lubricating and 
no oil or grease is required after the 
distributor leaves the factory. 


Insecticide Formulating 
Plant 
The Poulsen Co., of America, 
engineers and manufacturers of plant 
for mixing, blending and packaging 
chemicals, have produced a formulating 
plant which gives special protection 
when toxic formulae, such as certain 
insecticides, are being mixed. The 
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tural lands or for lifting dirty water 
full of suspended matter from rivers 
and canals for purposes of irrigation, 
provided electric power is available, 
It has a foolproof electric control with 
full protection against leakage and with 
automatic cut-out in the event of an 
overload. 

Vital factors in the design of the new 
pump are that it had to be sufficiently 
robust to withstand the manhandling, 
often by unskilled labour, which is in- 
separable from such operations; that 
it should give trouble-free perform- 
ance; and that it should be easy to 
lift and move to a fresh site. 

Sumo Pumps Ltd. also pioneered the 
development of the fully submersible 
deep well electric pump for clear water. 
In its modern form the pump and its 
motor are submerged in water at the 
bottom of a deep well and there are, 
as a result, no priming and suction 
difficulties. The motor windings are 


‘Uni-Blender’ is a_ high-capacity 
plant which takes up little space and 
is available in 40 or 56 cu. ft. models. 
The plant is being used by both large- 
and small-scale manufacturers and in 


the field. 


Underwater Pumps 

Sumo Pumps Ltd. have announced 
a new submersible pump which is 
capable of handling waters containing 
a heavy suspension of mud or sludge. 
It can operate either completely or 
only partly submerged and it can be 
left running indefinitely. During its 
trials it ran for 4,000 non-stop running 
hours. It is designed to lift 5,000 
g.p.-h. from flooded or waterlogged 
land to a height of 50 ft., 10,000 g.p.h. 
to 35 ft., and 15,000 g.p.h. to a height 
of 17 ft. 

While it is primarily designed for 
civil engineering purposes, it can also 
be used for draining flooded agricul- 



















































The Poulsen ‘ Uni-Blender’ insecticide formulating plant, with new ‘ype enclosed 
packer shown (lower right) and filter (left) 
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fully sealcd from the water, but at the 


same time the motor is water-cooled 
and watcr is used to lubricate the 
bearings. 


These pumps are for wells or bore- 
holes of 4-in. dia. and upwards. For 
the farmhouse there is a 4-in. pump, 
which will lift 300 gal. in one hour 
from a depth of roo ft. for a little less 
than one penny (5 rupee cents). For 
larger requirements, such as the irriga- 
tion of dry lands, there is a multi-stage 
Sumo pump which will deliver between 
500 and 1,000 g.p.h. No pumphouse 
or other building is required, nor is it 
necessary to provide foundations or 
food barriers; the pump is merely 
hung from the lower end of the 
delivery pipe and once in position it 
will run indefinitely, even if floods 
occur. The price of the pump may be 
slightly higher than that of the more 
orthodox type of rotary or plunger 
pumps, but it is self-priming and it 
requires no cumbersome surface equip- 
ment or housing. 

Thus the water problems of the 
farmhouse, market garden, paddy field, 
estate or plantation is solved, always 
provided a.c. is available. The pump 
is utterly simple to install, inexpensive 
to run and requires no adjustment 
either before or after installation. It 
is claimed by the makers that it will 
give year after year of trouble-free 
service at the bottom of a deep well 
or borehole and should require no 
attention for at least three years. 


Aerial Spraying 

Fison-Airwork Ltd., the helicopter- 

operating company, have ordered their 
third Westland ‘ Whirlwind’ heli- 
copter and have taken an option on a 
further machine. 
_ These aircraft are intended for use 
in Nigeria, where Fison-Airwork heli- 
copters are already on charter to the 
Shell-B.P. Petroleum Exploration Co., 
of Nigeria, ferrying men and materials 
over the heavy jungle and swamps of 
the Niger delta between the company 
headquarters at Port Harcourt and the 
Various drilling sites. 

The third ‘ Whirlwind’ is due for 
delivery this month and will be sent 
straight out to Nigeria to supplement 
the present fleet of two ‘ Whirlwinds ’ 
‘nd two Hiller 360s which Fison- 
Airwork are now operating there. 

r tom-Airwork, jointly owned by 
sons Pest Control and Airwork Ltd., 
operate Hillers on crop spraying 
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Seen, 
A Massey-Harris combine-harvester, fitted with Plessey hydraulic components: 
(1) dual-control valve; (2) constant-flow valve; (3) traction ram; (4) hydraulic 


None of these items is visible—the circles denote their 


general position 


and other work in the U.K., Pakistan, 
the Cameroons, Jamaica and other 
parts of the world. 


HMydraulies in Agriculture 
The post-war period has witnessed 
an ever-increasing drive for mechan- 
isation in agriculture and more equip- 
ment of advanced design is being 
manufactured now than at any time 
since mechanical handling was first 
introduced to planters, farmers and 
horticulturists. ‘Today there are few 
operations involving the pushing, pull- 
ing, lifting, lowering, turning or tilting 
of earth or agricultural produce by 
mechanical means where hydraulic 
systems are not being applied. 

The particular application which 
has been developed by the Plessey Co. 
is the use of mineral oils as a buffering 
fluid instead of water. The Plessey 
system gives smooth, silent, effortless 
power with simplicity of operation and 
design and with much less wear and 
tear than the complicated system of 
sprockets, variable gears and control 
wheels which it replaces. 

Mechanical ploughs, fitted with the 
Plessey system, follow the contour of 
the ground, keeping the coulter at a 
constant depth without any direct 
supervision by the driver, and if an 
obstruction is met the cut-out is auto- 


matic and immediate. Co-ordinated 
Plessey components are also fitted into 
the latest types of combine-harvesters. 

Among the many manufacturers of 
agricultural machinery who _incor- 
porate Plessey hydraulic components 
into the design of their agricultural 
machinery and equipment are Bristol 
Tractors Ltd., Ford Motor Co., Inter- 
national Harvester Co. of Great 
Britain, F. Perkins Ltd., Ransome, 
Sims and Jefferies Ltd., Rotary Hoes 
Ltd., Whitlock Bros. Ltd. and many 
others. Abroad there are in Germany, 
Heinrich Lanz A.G., Heinrich Wey- 
hausen K.G., Kaelble and Porsche- 
Diesel-Motorenbau G.M.B.H.; in 
Italy, F.I.A.T. S.P.A. and Motor- 
meccanica §.P.A.; Etablissements 
Grosdemouge of France; Eik and 
Hausken Maskinforretning of Nor- 
way; Hendre of Holland and Valmet 
Oy of Finland. 


New Strawberry Sprayer 

The machine illustrated was made 
up specially for the application of in- 
secticides on strawberry plants at 
various stages up to full growth and 
was designed for a very large straw- 
berry grower in the Fen district. 

The sprayer is built on three wheels. 
The two rear wheels are arranged on 
out-riggers so that they can pass up 
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between the rows of strawberries with- 
out causing damage, and the front 
wheel is situated between the centre 
row. ‘The machine is well balanced 
and can be propelled by one man, 
although, as illustrated, it is preferable 
to have two men to ease the work. ‘Two 
men can comfortably handle this ma- 
chine for a complete day without any 
signs of over-tiring. 

The tank holds 20 gal. of liquid and 
the 3}-gal./min. gear pump is driven 
by a 1-h.p. four-stroke petrol engine. 
The sprayboom is used to suspend 
two strawberry lances to spray two 
rows at atime. As seen in the enlarged 
photograph of the lance, it contains 
three very fine nozzles which can be 
adjusted to suit the nature of growth 
of the plant. The lower nozzles give 
complete underleaf cover and the top 
nozzle ensures complete overleaf cover. 


Automatic Scything 

The power unit of the new mechani- 
cal scythe, the ‘ Flexythe ’, is a 98-c.c., 
four-stroke B.S.A. engine; the drive is 
through a 15-ft. flexible shaft and so 
there is no risk of electric shock if the 
machine is used for under-water weed 
and reed cutting in swamps and canals. 
The implement cuts a 20-in. swathe 
and can be used in confined spaces. 

It is claimed that it can do anything 
that a scythe can do and do it more 
quickly and easily. It is strongly built, 
yet light to handle and is equipped with 
force-feed lubrication. The engine is 


mounted on a steel chassis on wheels 
and may be moved about freely. 

It is recommended by the makers for 
cutting the grass verges of roads and 
canals, for cleaning drains of sub- 
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(Above) The Dorman sprayer in action in a field of strawberries. 


(Below) Close-up of the lance of the sprayer showing the effective top and side spraying 


merged weeds, and for clearing dense 
bracken. It would appear to be a useful 
implement for light secondary jungle 
and undergrowth on estates and 
plantations. 


Potato Planter 

A potato planter, with a planting 
capacity of 1 acre per hour, is offered 
by the Aktiebolaget Overums Bruk of 
Sweden. It is suitable for attachment 
to tractors with three-point hydraulic 
linkage. ‘The seed hopper has a 
capacity of 66 gal. of potatoes, which 
are fed at precise intervals and laid at 
the required depth in the soil. One 
model can plant two rows simul- 
taneously and there is a smaller model 
for single-row planting. 






The ‘ Flexythe’, a mechanical scythe, with its power unit 





The same firm also produce a potato 
harvester, which can be driven by 4 


tractor with a pulley 


output of 20 


b.h.p. It takes up the row which » 
immediately inside the front wheel o! 
the tractor, so that it works effectivel} 
even with irregular row intervals. The 
spinner has sprung-steel flails and is 
driven from the tractor p.t.-o. bj 
means of a pulley belt drive, which also 
acts as a friction clutch and protects 
the spinner from overloading. 


Soil Sampling 
Hardypick Ltd. are manufacturers 


of augers for post-hole boring, 
planting and subsoil in 
agricultural and forest a: 





offered in three type 
screw, the screw plate 
type and in vari 


according to requireme: 


pieces for deeper bor! 
tommy bars, are availat 
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Agricultural Chemicals 


Fumigant & fungicide: insecticide & herbicides; 
Plant & animal nutrition 


Nematode Control 


Year by year it is becoming more 
evident that the microscopic under- 
ground pests known as nematodes are a 
major factor in the reduction of crops 
and a major cause of the abandonment 
of land for agricultural purposes. 
Fumigation of soil prior to planting 
with ‘ Bromofume’ prevents serious 
damage from certain nematodes and 
thereby materially increases produc- 
tion. In fact in many areas and on 
a large variety of crops such soil 
fumigation is now standard farm 
practice. ‘The use of ‘ Bromofume’ 
has made possible the production of 
high value crops on thousands of acres 
of land seriously infested with nema- 
todes. Such crops as beans, carrots, 
potatoes (white and sweet), lettuce, 
tomatoes, sugar-beets and many others 
have had their production increased 
from 50°, to over 100%, by such 
fumigation. Cotton production in 
nematode-infested areas has _ been 
increased by one-quarter bale where 
there was a moderate infestation and 
over two-thirds bale per acre where 
there was severe infestation. 

When ‘ Bromofume ’ is applied prior 
to the planting of the succeeding crop, 
this will result in: (1) increased yields 
due to a stronger root system; (2) 
healthier plants with resultant im- 
proved quality and less opportunity 
for soil-borne diseases such as fusarium 
wilt to become established; (3) elimi- 
nation of necessity for repeat planting 
due to damage to seedlings by 
nematodes. 

The fumigant ‘Bromofume’ is 
usually applied in the spring just prior 
to Planting. 

The soil should be ploughed or 
disk-harrowed to as great a depth as 
8 practicable—at least 10-12 in. It 
then should be thoroughly worked up 
into seed bed condition with no trash, 
* undecayed plant material may con- 
'ain nematodes which may not be 
tilled and which will prevent proper 
and even diffusion of the fumigant 
“apours throughout the soil. 

The application should be made 
with a machine or injector calibrated 
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to deliver the correct dosage, and in 
top working condition so that there is 
a continuous uniform discharge of the 
fumigant at the proper depth of 
6-8 in. 

‘Bromofume’ is an ethylene di- 
bromide formulation produced by 
the American Potash and Chemical 
Corporation. ° 

* 
Properties of Pyrethrum 


The renewed interest in pyrethrum 
and the increasing demand for supplies 
follow a growing appreciation of those 
properties peculiar to pyrethrum as an 
insecticide. ‘These include: 

(a) Its non-toxic effect on warm- 
blooded animals. 

(6) When brought into contact with 
insects it produces almost instan- 
taneous paralysis. ‘This special pro- 
perty of paralysis, or ‘ knockdown’, 
has never been reproduced §satis- 
factorily by any other insecticide, and 
a very wide variety of insects are 
affected and killed. 

(c) Pyrethrum in the correct con- 
centration in a suitable diluent can be 
applied frequently for house-fly con- 
trol. As far as is known, there is no 
record that in so doing a poisonous 
deposit is accumulated, or that taint, 
off-flavour, or smell is caused even 
where food is exposed. 

(d) As a result of the increased 
emphasis on the safe control of insects 
affecting man, animals and foodstuffs, 
pyrethrum insecticides are preferred 
before all others for use in mills, 
warehouses, factories, hospitals, res- 
taurants, and other places where food 
is handled and stored. 

(e) Recently interest in the use of 
pyrethrum in agriculture and especially 
horticulture has been on the increase in 
consequence of investigations into the 
deposit of toxic substances on crops. 
The Miller Bill in the U.S.A. has been 
largely responsible for emphasising the 
use of pyrethrum formulations on 
crops close to harvest. 

(f) However frequently pyrethrum 
is used, no case of insect resistance of 
any practical significance has been 
reported. In this connection it is 


interesting to note that in a recent 
report the World Health Organisation 
expressed its disquiet that 32 countries 
had reported insect resistance to DDT 
and other comparatively new in- 
secticides. 
* 
Change of Name 

The Weed Society of America and 
the American Standards Association 
are recommending the chemical in- 
dustry to adopt unique and distinctive 
words for agricultural chemicals, as 
it is felt that the adoption of coined 
words will assist research station 
personnel and growers in the identifi- 
cation of fungicides, herbicides and 
pesticides. 

To fall in with this recommendation, 
the Carbide and Carbon Chemicals 
Co., manufacturers of Crag brand 
chemicals, announce that the words 
“Crag Sesone’ are now to be used 
instead of ‘ Crag Herbicide-1’. 

The name ‘ Sesone’ was coined to 
indicate sodium  2,4-dichlorophen- 
oxyethyl sulphate, a herbicide which 
kills sprouting weed seeds in straw- 
berries, nursery stock, peanuts, and 


other crops. 
* 


Chemicals for the 
Formulator 

Burt Boulton and Haywood have 
produced a booklet giving details, in 
three languages, of their range of 
agricultural chemicals for the formu- 
lator of compound insecticides, fungi- 
cides and selective herbicides. 

This includes a description of each 
chemical, its physical and chemical 
properties, its application and purpose, 
all stated in clear and simple terms. 

* 
Boron Deficiency 

Boron deficiency causes dieback in 
peaches and pears, cracking in apricots, 
bark necrosis in apples, blossom blast 
in pears, and a type of rosette in apples. 
Deficiencies can also occur in certain 
field drops such as alfalfa, cauliflower, 
broccoli, beets, celery, clover and 
lettuce. 

Sodium pentaborate, the active 
ingredient in ‘ Borospray’, a product 
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of the American Potash and Chemical 
Corporation, is recommended by U.S. 
experimental stations for the correction 
of such deficiencies, but specific 
recommendations should be obtained 
in all cases, as an excess of boron can 
be toxic to plants. This is important 
since weather, soil and plant conditions 
vary from one area to another. 

Correction of boron deficiency is 
simple and inexpensive, and response 
is usually rapid when the chemical is 
applied by spray application to affected 
fruit trees and crops. As little as 5 lb. 
per acre has been found to be adequate. 
The chemical is sprayed in very dilute 
solution—from 4-1 lb. of ‘ Borospray’ 
being dissolved in 100 gal. of water. 
This has to be applied evenly so as 
to give a thorough and uniform 
wetting of the foliage. 






















* 


Club Root Disease 


There are thousands of horti- 
culturists and gardeners who are not 
able to grow profitable crops of green 
vegetables (Brassicae sp.) on account 
of club root disease. A fungicide, 
marketed unde; the name of ‘ C.R.C.’, 
is claimed to give excellent control of 
this disease, if used as directed: 

Seed bed treatment.—After making 
the seed bed drills in the usual way, 
sprinkle ‘C.R.C.’ in them evenly using 
one heaped teaspoonful per yard row. 
Then sow and cover the seed. 

Planting out.—When planting out 
seedlings of cabbage, cauliflower, brus- 
sels sprouts, broccoli etc. a teaspoonful 
of ‘C.R.C.’ should be applied to each 
dibble hole with a circular movement 
of the hand so that some of the powder 
adheres to the sides. ‘Then press in 
the plants in the usual way. 

It is of course essential to start with 
healthy seedlings because no treatment 
will cure plants that are already in- 
fected with club root disease. 

‘C.R.C.’ is a dust, containing 4°% 
of calomel in its formula, and is a 
product of Bayer Agriculture Ltd. 















































* 

Pasture Improvements 

‘Fernimine’ is a liquid 2,4-D 
selective weedkiller for use against 
broad-leaved weeds in grassland, and 
it can be usefully employed for the 
improvement of a poor pasture. Asa 
rule, annual weeds are best sprayed as 
young seedlings, and perennials just 
before flowering. The following table 
lists some of the most important 
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Stage to apply ‘ Fernimine’ 





Creeping Buttercup 
(Ranunculus repens) 


Crowfoot Buttercup 
(Ranunculus acris) 


Creeping Thistle 


(Cirsium arvense) 


Common Rush 


(Juncus effusus) 
Horsetail 
(Equisetum spp.) 


Daisy 
(Bellis perennis) 


Dandelion 


(Taraxacum officinale) 


Ragwort 
(Senecio jacobea) 


| Spray for two successive years in May-June when 


Before flowering, but can be treated later if growing 
well. 





Before flowering, but can be treated later if growing 
well. 











Early bud stage. Aerial growth may be killed by a single 
treatment, but re-treatment may be necessary in the 
following season to deal with re-growth. 

April-June. When growing well and before rushes 
harden. Treat (a) uncut, (6) four weeks after cutting 
or (c) four weeks before cutting. Remove cut stems. 








When growing well in May or early June. Aerial growth 
removed or considerably reduced for season of treatment, | 


Spring or autumn. | 


HS 
Before flowering. Often severely checked, but results 
variable. 


| 


majority of plants are in rosette stage and growing 
vigorously, preferably in 15 or more gallons of water 
per acre. Ragwort is poisonous (see below). 















perennial weeds and the recommended 
timing of application. 

This weedkiller should not be used 
on young leys containing seedling 
clovers. Established clover in per- 
manent pasture may suffer a slight 
setback but, with proper management, 
recovery will be fairly rapid. Farm 
stock must be kept away from the 
sprayed pasture for at least 21 days 
because there are poisonous weeds, 
such as ragwort, which are made 
palatable by the spray. 

* 
High-energy Rations 

Until recently the animal feedstuffs 
industry regarded cod liver oil simply 
as a source of vitamins A and D and an 
excellent conditioner; today, there is a 
growing recognition of the economic 
value of ‘ high-energy’ feeds con- 
taining oil and fat. 

Mr. A. L. Firth of British Cod 
Liver Oils stated recently that the 
maximum growth of young animals 
was largely limited by their appetites— 
by the quantity of balanced nutrients 
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they could eat, and that fat and oils 
had about four times the ‘ energy 
value’ of cereals. 

By replacing 5°/, of corn in a ration 
with 5°, of fat or oil, the ‘ total energy 
value ’ of the ration could be stepped 
up 15%, or more. ‘To balance this 
increase, the protein, vitamin and 
mineral contents of the feed had to be 
stepped up in proportion. 

Large - scale trials with broilers 
showed the high-energy birds had 
15°, better feed conversion and were 
12°, heavier at 12 weeks than controls 
on a tried and proven ‘ normal’ feed. 

High-energy rations had also been 
used to bring pullets into lay two or 
three weeks earlier than those fed in 
the ordinary way, and considerable 
savings had been obtained in feed costs 
where laying hens had been given 
high-energy feeds. 

Contrary to popular opinion, high- 
energy diets did not make for over-fat 
pigs. Growth was stimulated at the 
time when the pigs were putting o 
the greatest proportion of lean meal 
and the least fat. 

Cod liver oil can be bought fully 
stabilised and this should enhance the 
keeping qualities of other ingredients 
in the ration. It supplies all the extra 
vitamins A and D required in high- 
energy feeds and there are indications 
that its ‘ essential fatty acids ’ improv 
the digestibility of other ingredients 
particularly hard ‘ saturated’ fats. 
The natural oil promotes good feather- 
ing in poultry and puts b!oom on the 
coats of other stock. 
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By world rice crop is harvested. South 
America also will have more acres 
on under rice this year, while acreages in 
By North America and Europe are slightly 
red less. African acreages are about the 
his same as last year. 
ind Weather conditions have been gener- 
be ally good throughout the world, which 
has been one cause of the higher 
ers production. 
nad In Pakistan production for the 
ms 1955-56 season showed a decrease of 
als 14.2% on the previous season. The 
ed. crop in East Pakistan was seriously 
- affected by floods. 
) OF 
| in Coffee 
ible World coffee production for 1955-56 
osts rose to an all-time record of about 2.6 
ven million metric tons. Coffee prices as a 
whole stayed firm in the first nine 
gh- months of 1956 and prices for high- 
fat quality coffee rose substantially. The 
the § FAO report says that Brazilian exports 
(on ff ‘or the first half of this year were 63° 
neat higher than for the same period last 
| sear. The Colombian 1955-56 crop 
ully "as cut by bad weather, but by using 
‘the J s reserve stocks Colombia was able 
ents ‘0 boost her exports in the first half of 
xia BF this year by 16°/ over the same period 
igh- last year, 
asi Some of the producing countries in 
- Africa had a difficult time getting rid 
oe : their 1955-56 crops, particularly the 
: md : mgd coffees. It was necessary 
the % up coffee support funds in the 
‘ry Coast, Guinea, the French 


‘Meroons and in Madagascar. 
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World production of rice in the 
1956-57 season has broken all previous 
This season production is 
expected to reach more than 430,000 
million Ib., which is 2% above last 
year's record, 10°%, above the recent 
five-year average, and 22%, above the 


World rice acreage similarly is at a 
record high level, being about 270 
This is 6 million acres 
more than last year, 13 million more 
than the recent five-year average and 
35 million more acres than the post- 


The main increases in production 
are in Asia, where about 93°%, of the 
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The world’s biggest importer was 
the U.S.A., who increased coffee buy- 
ing by 25% in the first half of the 
year over the same period last year. 
European imports were 15°, up in the 
January—May period this year com- 
pared with the same period last year. 
European buyers concentrated on 
higher-quality coffee and paid higher 
prices than U.S. buyers. 

For the future, Brazil is likely to have 
a much smaller crop in 1956-57. How- 
ever, Brazil’s reserve stocks will more 
than meet the demands of importers. 

Slightly reduced crops are also ex- 
pected in French African regions and 
in Kenya. 

The growers’ organisations, especi- 
ally the Central American Coffee 
Growers’ Federation, keep alive the 
idea of an international coffee agree- 
ment for the stabilisation of prices, on 
the lines of the International Wheat 
Agreement, but the practical difficulties 
seem insuperable and while prices are 
good it is hard to get the growers to 
agree to regulation. 


Cotton 

Egyptian farmers are growing a crop 
of nearly 1,500,000 bales of cotton this 
season. 

This is slightly below the production 
for last season, which totalled 1,535,000 
bales. The most important change in 
this season’s production is a boost of 
12% in output of Karnak and Menoufi 
varieties and a drop of 17°, in produc- 
tion of Ashmouni. 

For the first time in many years a 
smaller area was sown to cotton in El 
Salvador this year. The Co-operative, 
which controls the crop, successfully 
dissuaded growers from planting cot- 
ton on marginal land, or on broken 
land difficult to spray with insecticide 
or fertiliser from the air. The crop is 
expected to be of high quality and to 
amount to some 120,000 bales of 500 
lb., which is more than ever before. 
Five thousand bales have been sold to 
France and three to the U.K., but the 
price (U.S. $32 per quintal) seems to 
be generally unattractive to buyers. 

Following a doubling in its planted 
acreage since 1953, Guatemalan raw 
cotton production is having difficulties 
due to the U.S. surplus disposal pro- 


gramme this year. As a result cotton 
acreage planted for the next crop is 
reported to have dropped by 39% and 
financing problems are predicted for 
the crop just harvested, which suffered 
also from untimely rains. This has 
been a keen disappointment to the 
growers, who had invested heavily in 
development costs, and to the Guate- 
malan Government Agency, which has 
promoted this recent cotton develop- 
ment. The area planted to cotton in 
1955-56 was estimated at 52,425 acres. 
Plantings have been undertaken mostly 
on large farms on the Pacific coastal 
plain, which is noted for its fertile soil 
and a long dry season. 

The estimated cotton crop in Mexico 
for the 1956-57 season is 1,675,697 
bales. 


Tobacco 

It is reported by FAO that cigarette 
consumption throughout the world 
continues to rise. 

U.S. cigarette consumption during 
1956 is estimated to have risen 3°, 
over the previous year, but consump- 
tion of leaf tobacco is expanding at a 
slower rate than consumption of 
cigarettes, partly because of increased 
demand for filter-tip cigarettes, which 
contain a smaller quantity of tobacco 
than ordinary cigarettes. Recent de- 
velopments in technology in the U.S.A. 
have also resulted in more efficient use 
of tobacco and the rise in U.S. cigarette 
production has been attained with the 
use of less Jeaf. 

World output of cigarette tobacco in 
1956 was slightly lower than in 1955. 
Production restrictions in the U.S.A. 
caused a 7.8°/, drop in the total tobacco 
area harvested in 1956 and a 3°%, fall 
in total leaf output over the previous 
year. In Canada, where flue-cured 
tobacco is the most important part of 
production, total leaf output was about 
25% up on the previous year. In 
Rhodesia the output of the predominant 
flue-cured class of leaf rose 36°/, over 
1955 production, which was previously 
the record year for that country. 
India’s total tobacco production in- 
creased about 6°/, to 263,000 tons, but 
production of export-quality, cigarette- 
type tobaccos was unchanged at 57,000 
tons. Turkey, Greece and Yugoslavia, 
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principal producers of Oriental cigar- 
ette tobaccos, reduced growing areas 
for the 1956 harvest with a consequent 
fall in Greek production of about 20%. 

A slight increase in 1956 over the 
previous year’s crop is reported from 
Cuba. The Dominican Republic is 
hoping for a record crop for 1956-57 
and is proposing to extend the area for 
sowing. 

Total exports of leaf tobacco from 
the principal exporting countries in the 
1955-56 season rose g°%%, over the 
previous season. ‘This was the final 
balance between a decline in exports of 
cigar leaf and a 12°%, rise in cigarette- 
leaf exports. 

AUSTRALIA 

Results of the Australian 
marketing year 1955-56 are regarded 
by the Minister for Primary Industry 
as ‘ very satisfactory from the point of 
view of the heavy quantities of wheat 
and flour sold overseas ’. 

Total exports of wheat and flour 
exceeded 130 million bushels of wheat 
equivalent. This included 95 million 
bushels sold as grain and 660,000 tons 
of flour. ‘These sales compared with 
63 million bushels of wheat and 
657,000 tons of flour sold for export in 
the previous year. 

The Minister said that these high 
sales had resulted in a noticeable re- 
duction in the stocks of wheat carried 
over on 1 December into the 1956-57 
season. ‘The new carry-over is 84 
million bushels, compared with 91 
million bushels a year ago. 

The Australian Wheat Board esti- 
mates that the incoming crop will be 
very light and expects that the quantity 
of wheat delivered to it may not exceed 
116 million bushels, compared with 
180 million bushels last season. 

Bad weather was the main cause of 
the drop in production, although there 
was also a reduction in acreage due to 
some farmers shifting from wheat to 
barley. Seeding was prevented or de- 
layed in many areas of the wheat belt 
during the Australian autumn and 
winter by excessive and untimely rains. 
If rust should develop in the crop, the 
present crop forecast may not be 


wheat 


reached. 

The Minister has stated that if 
wheat sales continue at anything like 
the selling rate in the last 12 months, 
then by next December wheat stocks 
should be down to what was regarded 
as a normal carry-over in the years 
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when the world’s great wheat surpluses 
developed. This situation relieves any 
anxiety as to possible wheat storage 
difficulties in the near future. 

Under the International Wheat 
Agreement, Australia’s export quota 
will probably finish up at about 
29,300,000 bushels. 


ARGENTINA 

Despite heavy rains and persistent 
moisture, the fine grain crops promise 
good yields, except possibly for linseed, 
on which reports are rather more 
variable. Floods have interrupted 
maize sowings and some areas are 
being resown. Pasture and alfalfa are 
in excellent condition. 

The second 1955-56 sugar-cane crop 
estimate is 10,045,000 tons, an increase 
of 7.7%, over last season. The final 
1955-56 rice crop estimate, on the 
other hand, is down at 164,200 tons, 
compared with 172,300 tons in 1954-55 
and a record crop of 212,300 tons in 
1953-54- 

CHILE 

The majority of Chilean plantations 
of pine, covering some 200,000 ha., 
are reported to be reaching their period 
of maximum economic exploitation and 
should be able to furnish an annual 
production of newsprint of 850,000 
tons up to 1969 without any additional 
plantings. (Chile’s present consump- 
tion of newsprint is 20,000 tons per 
annum.) 


FORMOSA 

The Executive Yuan’s Economic 
Stabilisation Board’s Industrial De- 
velopment Committee recently drafted 
a long-term plan whereby the annual 
production of pineapple would ulti- 
mately reach 3 million crates (present 
annual production, 892,000 crates) by 
the introduction of improved species 
of fruit, improvement in farming 
methods and doubling the present 
acreage under cultivation. Representa- 
tives of the major canneries met to 
form a ‘joint production and sales 
enterprise ’, the objects of which are 
to co-ordinate production and sale; to 
offer quotations and accept orders on 
behalf of its members; to collect mar- 
ket information; to purchase in bulk 
and allocate raw materials to its mem- 
bers; and to make surveys of, and 
compile statistical data on, pineapple 
production in Formosa. Last year’s 
poor crop led to difficulties in meeting 
commitments. 





ENGLAND AND 


Agricultural conditions in Englanj 
and Wales on 1 February, 1957, hay. 
been summarised by the Ministry of 
Agriculture, Fisheries and Food, 

Satisfactory progress was made wit} 
cultivations and field work on ligh 
land, but operations were retarded o 


some heavier soils. 


crops are generally satisfactory. Stocks 


of winter keep were not 


on during the month and supplies re. 
maining should normally be sufficien: 


Weather conditions 


Apart from a period of cold weathe; 
during the second and third week 
with ground frost and snow showers; 
weather 
January was mostly very mild. Storm 
conditions prevailed during the las 
week of the month with rain in d 
Average temperatures wer 
above normal for the month and rainfz 
totals were below average in mos 
places in England and Wales. 


many places, the 


parts. 


Cultivations 
Satisfactory progress 


cultivations and field work on lighter 
soils, but in some areas the wet cor 
dition of heavier land retarded open- 
tions. On the whole, work is as forwari 
as usual at this time of year. Goo 
progress was made with hedging ai 
ditching, but the amount of manu: 


carting was restricted 
softness of the ground. 


Autumn-sown crops 
Wheat sown early in 


generally strong and healthy, but som 
later sowings are rather thin. 


Barley looks well and 
plant. 
Oats are healthy and 


Rye is well forward and healthy. 
Beans are making good progress 4! 


are a satisfactory plant. 


Potatoes 


Potatoes in stores and clamps ” 
well, 


generally keeping 
sprouting is reported. 


Winter keep 

Due to the open we 
was made of kale and 
and stocks of winter 


unduly drawn on dur' 


There are shortages 
farms, but elsewhere s' 
sufficient for the rest « 
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